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Solid State 




Now there's 
a new breed of 
Beckman hand-held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HDUO 
DMMs are drop -proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckman HDs. Inside or out. 




Drop Proof 

Constructed of double -thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonically- welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops-proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A/600V with resistance 
ranges protected to 600 Vdc. Tran- 
sient protection extends up to 6KV 
for 10 microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 
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common 9 V transis- 
tor battery. You can 
run in-circuit diode 
tests and check con- 
tinuity. You even get 
a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U.S. only). 

To locate your nearest distrib- 
utor, write Beckman Instruments, 
Inc., Instrumentation Products, 
2500 Harbor Blvd., Fullerton, CA 
92634 or call (714) 993-8803. 



BECKMAN 



AN INNOVATIVE 20 MHz OSCILLOSCOPE 
THAT EMPHASIZES OPERADIUTY 



$535 



* 



The SS-5702 has flexibility and power which make it ideal for the maintenance and 
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic 
systems by hobbyist as well as professionals. At the top of its class, 
the SS-5702 uses a 6-inch rectangular, parallax-free CRT. 
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IWATSU makes more than 20 oscilloscopes as well as an impres- 
sive lineup of other instruments including logic analyzers and 
digital memory scopes. The fastest oscilloscope has a maximum 
frequency of 350 MHz. And the same technological expertise 
and product quality that make this super high-frequency oscil- 
loscope possible are incorporated in the SS-5702. 

* User price, including probes. 



• 6- inch rectangular, parallax-free CRT 

• TV-V trigger 

• Variable sweep length 

• Double Lissajous figure 

• 1 m V/div to 1 V/div sensitivity 

• 100 ns/divto 0.2 s/div sweep 

• Differential input with ADD mode 

• DC operation (optional) 



( «w AS u) IWATSU INSTRUMENTS INC. 

L — 1 g 3^8 120 COMMERCE ROAD, CARLSTADT, N J 07072 PHONE: (201) 935-5220, TWX: 710-989-0255 ^ 

to 
■ In Canada: ATELCO, 3400 Pharmacy Avenue. Unit 1, Scarborough, Ontario, M1W3J8, Phone (416) 497-2208, TWX 610-492-0122 2 
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NEW! 




•ecr-ency 

Scanners 

Communications Electronics™ 

the world's largest distributor of radio 
scanners, introduces new models 
with special savings on all radio 
scanners. Chances are the police, 
fire and weather emergencies you'll 
read about in tomorrow's paper are 
coming through on a scanner today. 
We give you excellent service be- 
cause CE distributes more scanners 
worldwide than anyone else. Our ware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock for quick shipment, so if you' re 
a person who prefers fact to fantasy 
and who needs to know what's really 
happening around you, order your 
radio today from CE. 

NEW! Regency? MX3000 

List price S299.95/CE price $199.00 
6-Band, 30 Channel * No-crystal scanner 
Search • Lockout ■ Priority • AC/DC 
Bands: 30-50, 144-174, 440-512 MHz. 
The Regency Touch MX3000 provides the ease 
of computer controlled, touch-entry program- 
mi ng in a compact-sized scanner for use at home 
or on the road. Enter yourfavorite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed 
channels, the MX3Q0Q has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 
priority, dual scan speeds, scan or search delay 
and a brightness switch for day or night operation. 

NEW! Regency® HX650 

List price $1 19.95/CE price $84.00 
S-Band, S Channel • Handheld crystal scanner 

Bands: 30-50, 146-174, 450-512 MHz. 
Now you can tune in any emergency around 
town, from wherever you are, the second it 
happens. Advanced circuitry gives you the 
world's smallest scanner. Our tow CE price in- 
cludes battery charger/A C. adapter. 

HEW! Regency® MX7000 

Allow 120-240 days for delivery after receipt of 
order due to the high demand for this product. 
List price $599.9S/CE price $449.00 
10-Band, 20 Channel * Crystailess • AC/DC 
Frequency range: 26-27, 30-108, 108-136 AM, 
144-174,440-512, S06-3S1 MHz., 1.0 GHz., 1.1 GHz. 
In addition to normal scanner listening, the 
MX7000 off ersCB,VHF, and UHFTV audio, FM 
Broadcast, all aircraft bands (civil and military), 
800 MHz communications, cellular telephone, 
and when connected to a printerorCRT, satellite 
weather pictures. 




NEW! JILSX-200 

CE price $269. 00/ NEW LOW PRICE 

8-Band, 1 6 Channel • No-crystal scanner 
Quartz Clock • AM/FU • AC/DC 

Bands: 28-38, 108-180, 330-514 MHz 
Tune Military, F.B.I. , Space Satellites, Police & 
Fire, D.E.A., Defense Department, Aeronautical 
AM band, Aero Navigation Band, Fish 8. Game, 
immigration, Paramedics, Amateur Radio, Jus- 
tice Department, State Department, plus thou- 
sands of other restricted radio frequencies no 
other scanner is programmed to pick up. 

NEW! JIL SX-100 

CE price $1 34.00/ NEW LOW PRICE 

6' Band, 16 Channel • Crystailess • AC/DC 

Frequency range: 30-54, 140-174, 410-514 MHz. 
The JIL SX-100 scanner is a mobile keyboard 
programmablescannerthatputsyouintheseat 
of the action at home or in your car. Compact 
and good looking, the SX-100 even gives you 
the time and date. Ifs small size will easily fit in 
most domestic or foreign cars and ifs AC/DC 
adaptable for home use. 

Regency® HX1000 

Allow 90-180 days for delivery after receipt of 
order due to the high demand for this product. 
List price S329.95/CE price $209.00 
B-Band, 20 Channel • Ho Crystal scanner 
Search e Lockout • Priority * Scan delay 
Sidellt liquid crystal display 
Frequency range: 30-50, 144-174, 440-512 MHz. 
The new handheld Regency HX1 000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 20 channels at the same time. 
When you activate the priority control, you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sidelitfor night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand-held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, belt clip, flexible antenna and nicad 
battery. Reserve your Regency HX1 000 now. 

Regency® R106 

List price S149.95/CE price $99.00 
s-Band, 10 Channel • Crystal scanner • AC/DC 

Frequency range: 30-50, 146-174, 450-512 MHz. 
A versatile scanner, The Regency R-1 06 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protectsthe advanced 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency D810 

List price S399.95/CE price $259.00 
8-Band, SO Channel • Crystailess * AC only 

Bands: 30-50,88-108, 118-136, 144-174,440-512 MHz 
This scanner offers Public service bands, plus 
Aircraft and FM broadcast stations. You can 
listen to Bach or a Boeing 747, the Rolling 
Stones or the riot squad, or any of 50 channels. 
Plus special direct access keys let you listen to 
police, fire, emergency, or any of your favorite 
channels just by pushing a button. 

Regency® R1040 

List price $199.95/CE price $129.00 
8-Band, 10 Channel • Crystailess • AC only 

Frequency range: 30-50, 144-174,440-512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency P, 1040 lets you in on all the 
action of police, fire, weather, and emergency 
calls. You'll even hear mobile telephones. 

Prog ra m m i ng t he R 1 040 is easy. M ere ly to uch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels. 

TEST ANY SCANNER 

Test any scanner purchased from Communications 
Electronics* for 31 days before you decide to keep it. If for 
any reason you are not completely satisfied, return it In 
original condition with all parts in 31 days, for a prompt 
refund (tees shipping/ hand ling charges and rebate credits). 



Regency Regency I 
HX1Q00 HX05Q 




OTHER RADIOS * ACCESSORIES 

Resency* C403 Scanner S59.00 

NEWI Panasonic HF-B50 Shortwave receiver. . . $1 28.00 

Panasonic RF-9 Shortwave receiver S84.00 

Panason Ic RF-799 Shortwave receiver $21 9.00 

Panasonic RF-2600 Shortwave receiver S1 99.00 

Panasonic RF-2900 Shortwave receiver $249.00 

Panasonic RF-3100 Shortwave reel ever $269.00 

Panasonic RF-6300 Shortwave tec I ever $539.00 

NEWI Bearcat* | 151 Scanner. $169.00 

HEW! Bearcat* Five-Six Scanner $129.00 

Bearcat* 300 Scanner $349.00 

Bearcat* 250 Scanner $279.00 

Bearcat* 200 Scanner $1 69.00 

Bearcat* 21 OXL Scanner $229.00 

Bearcat* 20/20 Scanner $289.00 

Bearcat* 1 00 Scanner S2B9.00 

Bearcat* Weather Alert , $49.00 

Freedom Phone* 4000 Cordless telephone $239.00 

Fanon FCT-200 Cordless telephone $139.00 

Fanon 6-HLU Scanner ,$99.00 

CHB-6 Fanon AC Adapter/ Battery Charger $1 5.00 

CAT-8 Fanon carrying case with belt clip $1 5.00 

SPSSCarrylno, case for Searcaf Five-Six $1 5.00 

MA-SOS Carrino case tor Regency HX65Q S1S.00 

SCMA-8 Fanon Motile Charger/Audio Amplifier.... $49.00 
AUC-3 Fanon auto lighter adapter/ Battery Charger. . .$15.00 

FB-E Frequency Directory for Eastern U.S.A. $12.00 

FB-W Frequency Directory for Western U.S.A. $1 2.00 

TSG Top Secret" Registry of U.S. Government Freq, ... $1 5.00 

RRF Railroad Frequency Directory. . $10.00 

USD Energy Services Directory S10.00 

ASD Frequency Directory for Aircraft Band $10.00 

S ft F Survival Rad Eo F req uency D I rectory S10.00 

TIC Techniques for Intercepting Comm. Manual . . .$12.00 
CIE Covert Intelligence, Elect. Eavesdropping Man.. . . $1 2.00 
B4 1.2V AAA Ni-Cad batteries (set of lour)......... $9.00 

B-B 1 .2 V AA Ni-Cad batteries [set of (our) $1 2.00 

A-1 35c Crystal certificate $3.00 

Add S3. 00 sh ipping for all accessories orde red at I he same I i me. 
Add $12.00 per shortwave receiver for U.P.S. shipping. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost In performance from your 
scanner, It is essential that you use an external 
antenna. We have a base and a mobile antenna 
specifically designed for receiving all bands. Order 
#A60 is a magnet mount mobile antenna and order 
#A70 is an ail band base station antenna. Price is 
$35.00 each plus $3.00 for UPS shipping in the 
continental United States. 

BUY WITH CONFIDENCE 

To get the facias f delivery from CE of any 

scanner, send or phone your order directly to our 
Scanner Distribution Centerr Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax or supply your 
tax l.D. number. Written purchase orders are accep- 
ted from approved government agencies and most 
well rated firms at a 30% surcharge for net 30 
billing. All sales are Subject to availability, accept- 
ance and verification. All sales on accessories are 
final. Prices, terms and specifications are subject 
to change without notice. All prices are in U.S. 
dollars. Out of stock items will be placed on back- 
order automatically unless CE is instructed dif- 
ferently. Minimum prepaid order $35.00. Minimum 
purchase order $200.00. Most products that we 
sell have a manufacturers warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE. International orders are 
invited with a$20.00 surcharge forspecial handling 
in addition to shipping charges. All shipments are 
F.O.B. Ann Arbor, Michigan. NoCOD's please. Non- 
certified and foreign checks require bankclearance. 
Mail orders to: Communications Electron- 
icsr Box 1002, Ann Arbor, Michigan 48106 
U. S. A. Add $7 .00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
If you have a Visa or Master Card, you may call 
and place a credit card order. Order toll-free in 
the U.S. Dial 800-521-4414. In Canada, order 
toll-free by calling 800-265-4828. Telex anytime 
81 0-223-2422. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center 1 " and CE logos are trade- 
marks of Communications Electronics," 
t Bearcat is a federally registered trademark of Elect ra 
Company, a Division of Masco Corporation of Indiana. 
} Regency is a federally registered trademark of Regency 
Electronics Inc. 

AD #092683 

Copyright "1983 Communications Electronics 

Order Toll Free . . . call 

1-800-521-4414 

^^ COMMUNICATIONS 
^H ELECTRONICS" 
Consumer Products Division 

818 Phoenix a Box 1 002 Q Ann Arbor, Michigan 48 1 08 U.S.A. 
Cal I tol l-free 800-52 1 -441 4 or outs! da U. S. K 31 3-9T 3-8883 
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SPECIAL FEATURE 47 



CABLE-TV DESCRAMBLING 

A look at cable-TV scrambling and descrambling techniques by 

investigating a descrambling circuit. Fred Means 



BUILD THIS 51 



69 



MHD GENERATOR 

Build a working model of a magnetohydrodynamic generator, 

John lovine 

TYPEWRITEH-TO-COMPUTER INTERFACE 

Part 3. Adapting an IBM selectric for use as a computer printer. 
Bill Green 



TECHNOLOGY 



VIDEO ELECTRONICS 

Tomorrows news and technology in this quickly changing industry. 

David Lachenbruch 

SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 

Gary H. Arlen 



CIRCUITS AND 

COMPONENTS 



67 



84 



94 



97 



HOW TO USE DIGITAL PANEL METERS 

A look at digital panel meters and how you can successfully use 
them in your projects. Ray Marston 

HOW TO DESIGN SEMICONDUCTOR SWITCHING CIRCUITS 

This installment in our back-io-school series looks at how PUT's, 
UJT's, SCR's, and other semiconductor devices can be used in 
switching applications. Mannle Horowitz. 

HOBBY CORNER 

Testing batteries. Earl "Doc" Savage, K4SDS 



ON THE COVER 

To say that cable-TV has undergone 
tremendous growth over the past 
few years would be an understate- 
ment. One of the biggest reasons for 
that growth is the presence on cable 
of first-run movies and live sporting 
events. Of course, that program- 
ming is most often offered as a pre- 
mium service, which means that the 
viewer must pay a charge to receive 
it. To prevent unauthorized recep- 
tion, the material is scrambled. This 
month, well use an experimental 
descrambling circuit to illustrate the 
theory behind the techniques used 
to encode video signals. The story 
begins on page 47. 
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STATE OF SOLID STATE 

Metal-sensing devices. Robert F. Scott 



100 DRAWING BOARD 

More on the 4018 programmable counter. Robert Grossblatt 



VIDEO 



59 VCR REPAIRS AND ADJUSTMENTS THAT YOU CAN DO 
Part 3. Repairing or adjusting a VCR isn't easy, but there are 
some things you can do yourself. John D. Lenk 

104 SERVICE CLINIC 

A pulse-width- modulated power supply. Jack Darr 
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SERVICE QUESTIONS 

Radio -Electronics Service Editor solves technicians' problems. 



RADIO 



102 COMMUNICATIONS CORNER 
Getting rid of noise. Herb Friedman 



COMPUTERS 



79 CP/M 

All about one of the most popular computer operating-systems. 
Abe Isaacs 

81 TELECOMMUNICATIONS 

A look at some popular hardware and software that makes it 
possible tor your computer to communicate with others. 
Herb Friedman 

111 COMPUTER CORNER 

Computer security, Les Spindle 



EQUIPMENT 22 OK Industries Inc. Model FG-201 Function Generator 

REPORTS 26 Heath EH-702 TTUCMOS Course 

30 Coin Controls Model 5000 Pro Joystick 

32 Global Speciatities Corporation Model 5000 Counter-Timer 
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What's News 



ELECTRIC POWER GENERATION is among the 
most Important areas of electronics. One meth- 
od of power generation that has received quite a 
bit of attention is MHD. This month, we'll show 
you the theory behind that technique and build a 
working model of an MHD generator. The story 
starts on page 51. 

COMING NEXT MONTH 
On Sale February 21 

• Video Test Generator. A valu- 
able instrument for video servic- 
ing. 

• Airplane Landing Systems. A 
look at landing systems and the 
electronics behind them. 

• And lots more! 



Radio-Electronics. (tSSN 0033-7852) Published monlhly 
by Gernsback Publications, Inc.. 200 Park Avenue Soulh, 
New York, NY 10003. Second-Class Postage Paid at New 
York, N.Y. and additional mailing offices. One-year subscrip- 
tion rate: U.S.A. and U.S. possessions. S14.97, Canada. 
517.97. Other countries. S22.47 (cash oidersonly, payable in 
U.S.A. currency}. Single copies 51. 75. r. 1984 by Gernsback 
Publications. Inc. All rights reserved. Printed In U.S.A. 

POSTMASTER: Please send address changes to RADIO- 
ELECTRONICS, Subscription Dent., Bo* 2520. Boulder, CO 
80322. 

A stamped sell-addressed envelope must accompany all 
submitted manuscripts and 'or artwork or photographs it Ehetr 
return is desired should they be rejected. We disclaim an/ 
responsibility lor the loss or damage ot manuscripts and/or 
artwork or photographs while In our possession or otherwise. 



As a service lo readers. Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and 
variances In Ihe quality and condilion of materials and workmanship used by readers. Radio-Electronics disclaims any responsibility 
upon or trom plans or information published in Ihis magazine. 



scseniific and technological developments. Because of possible 
for the safe and proper functioning of reader-built projects based 
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VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



DIGITAL TV 



The digital TV age has arrived. ITT announced at the Berlin show that it would start marketing 
color sets whose signal-processing was completely digital in October, producing some 30,000 
for the rest of 1983 and 400,000 in 1984, converting its entire production to digital in three 
years. Also in Europe, Grundig, and Blaupunkt plan to start production in 1984 using the same 
VLSI IC's, made by ITT. 

In the U.S., General Electric and Zenith are buying the ITT IC sets and are expected to 
introduce digital TV sets some time in 1984. Panasonic says it will have digital sets in 1984 as 
well. It, Sony, and Sharp are also buying the IC's from ITT. 

ITTs TV design uses five basic VLSI IC's and two peripheral ones. However, early digital 
sets won't do much more, if anything, than conventional analog sets. Their main attraction is in 
their ability to accommodate new features easily, either by means of additional IC's or by 
programming. Peripheral features will include teletext, ghost-eliminators, "picture-in-picture" 
(permitting the insertion of a second picture from VCR or videodisc in the corner of the screen), 
higher resolution through increasing the number of displayed lines, still picture, zoom, picture- 
improving dynamic comb filtering, multi-standard (PAL-SECAM-NTSC) sets, and so forth. 



SELF- 
PROGRAMMING 
VCR 



Here's another thing you can do with a digital TV set: ITT displayed a simple VCR program- 
ming system — still developmental — for use with teletext-equipped digital TV's. The user dials 
up the teletext page that lists future TV programs and feeds it into the TV set's memory. Then 
he calls up the page and by means of the set's remote control manipulates a cursor to the 
program he wishes to record, and pushes the "enter" button. 

After he is finished entering all the programs he wishes to record, he can call up a display 
listing his program recording schedule, in sequence, and the screen will warn him of any 
impossible situations — such as overlapping programs. Another push of a button and the VCR 
is programmed. 



TV STUDY 



A major research project, initially funded at $3,000,000, has been established at MIT to look at 
the entire American TV system to determine how it can be improved. The study will concen- 
trate on basic research, including such aspects as how people perceive television, developing 
an ideal display system, and identifying and analyzing changes that will be required in the 
present TV system to achieve that ideal. 

What is particularly unusual about the research is its auspices— a new consortium called 
the Center for Advanced Television Studies, financed jointly by 10 American companies 
involved in broadcasting, cable TV, and equipment manufacture, including all four networks. 
The new combine received an OK from the Department of Justice's Antitrust Division. One of 
the new group's bylaws limits membership to government agencies and private companies 
whose ultimate ownership is American, The avowed purpose of the research venture is to 
head off domination of the American TV industry by foreign companies that get technical 
research support from their governments. The new group is expected to fund other studies 
that could lead to a complete rethinking and redesign of the American television system. 



VCR UPDATE 
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Quite possibly the reason that Philips is so interested in the 8-mm video format is the failure of 
its late-arriving Video-2000 format to achieve notable penetration in Europe. Video 2000 uses 
a cassette with '/2-inch tape, about the size of a VHS cassette, but records on a '/4-inch track, 
using only one half the width of the tape as it does. Then it can be turned over and played in the 
other direction, like an audio cassette. The longest tape originally available was eight hours, 
playing four hours in each direction. Now Philips and Grundig (which also makes Video-2000 
recorders) have introduced new VCRls with a second, half-time, tape speed, bringing total 
recording time to 16 hours per cassette — by far the longest of any consumer VCR. 

Both Philips and Grundig, however, are now planning to manufacture VHS recorders as well 
as the Video-2000 type — the VHS units for sale in markets where Video 2000 is not used. In 
Japan, Funai, which originated the ill-fated CVC Winch cassette format used by Technicolor 
in its unsuccessful effort to market home VCR's in the U.S., is changing over to VHS. R-E 






TEK 



2213/2215/2235 

DUAL TRACE OSCILLOSCOPES 



THE ANSWER 
BY ANY MEASURE 



Now 60 MHz or 100 MHzTek quality 
is just a free phone call away! 



New lower price! 

100 MHz 2235 

now just $1650. 




i 



Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Tek's revolutionary, 
reduced-component architec- 
ture brings unprecedented 
quality, reliability and afford- 
ability to the 60 MHz 2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 lb.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre- 
hensive 3-year warranty* . . . 
probes. . .and expert advice. 
One free call gets it all! You 
can order, or obtain literature, 
through the Tek National 





2213 


2215 


2235 


Bandwidth 


SO MHz 


60 MHz 


100 MHz 


No. of Channels 


2 


2 


2 + Trigger View 


Alternate Sweep 


— 


Yes 


Yes 


vert/Trig B/W Umit 


— 


— 


Yes— 20 MHz 


Single Sweep 


— 


— 


Yes 


Accuracy: Vert/Horz 


3% 


3% 


2% 


Delay Jitter 


1:5,000 


1:10,000 


1:20,000 


Trigg er'g Sensitivity 


0.4 div at 2 MHz 


0.4 div at 2 MHz 


0.3 div at 10 MHz 


Input R-C 


1MO-30pf 


1Mfl-30pf 


1 Mil -20pf 


Variable Holdoff 


4:1 


4:1 


10:1 


Price 


$12O0t 


$1450 t 


■SJBS94NOW SI 650" 



Marketing Center. Technical 
personnel, expert in scope 
applications, will answer your 
questions and expedite deliv- 
ery. Direct orders include 
operating and service man- 
uals, two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 



Call toll-free: 
1-800-426-2200, 
Extension 127. 

In Oregon, call collect: 
(503) 627-9000, Ext. 127. 

tPrice FOB. Beavenon, OR. 
'3-year warranty includes CRT and applies to 2000 
family oscilloscopes purchased after 1/1/83. 
Scopes are UL Listed, CSA and VTJE approved. 
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WHAT'S NEWS 



Color oscilloscope uses 
liquid-crystal shutter 

Tektronix has placed on the mar- 
ket the 5116 Color Display Oscillo- 
scope, the first commercial ap- 
plication of its Liquid-Crystal Color 
Shutter. Color, says the company, 
results in increased productivity 
due to faster analysis, ease of use, 
and reduced operator error. 

Color traces act as coding de- 
vices for separating information, 
emphasizing important features, 
enhancing pattern recognition, 
and, perhaps most important, im- 
proving the user interface. 

Coupled with the 5D10 Wave- 
form Digitizer (a plug-in for all 
5000-series oscilloscopes) 
Tektronix calls it "the world's first 
liquid-crystal color-shutter display 
digital storage-oscilloscope," with 
the ability to store transient events 
with frequency components up to 
1,000 kHz for single-channel ac- 
quisition and up to 50 kHz for dual- 
channel acquisition. 

Digital X-ray system 
may change diagnostics 

A new digital X-ray imaging sys- 
tem unveiled by Raytheon at the 
recent Chicago meeting of the Ra- 
diological Society of North Amer- 
ica may "dramatically change the 
way physicians and radiologists 
are able to perform diagnostic an- 
giography." 

Angiography is a speciality that 
allows doctors to use advanced X- 
ray techniques to diagnose prob- 
lems in the body's vascular system. 
It is done by introducing a chemical 
into the patient's bloodstream with 
a catheter inserted in a main artery, 
then taking a series of X-rays in 
rapid succession. 

The new system uses a spe- 
cially designed high-speed com- 
puter to produce five times as 
many images a second as can be 
taken with the best equipment now 
available. The new equipment can 
take 30 X-ray pictures-per-second, 
as compared to six with present- 
day equipment. That can capture 
the motion of fast-moving material 
in the arteries, which was not pre- 
viously visible in digital studies. 

The injection can now be made 
in a vein, rather than in an artery as 
previously required. That makes 
for shorter hospital stays and far 



less risk. In many cases the pro- 
cedure can be handled on an out- 
patient basis, making it much less 
costly to the patient. 

The new system consists of a 
high-resolution X-ray camera, a 
dual-console video monitor, and 
Raytheon's new RDL-3000 digital 
computer. That computer uses two 
central processors in tandem to 
process and store X-ray images at 
30 frames per second, with an im- 
age resolution of 512 x 512 pixels. 
At a lower speed — 7.5 frames per 
second— the RDI-3000 will pro- 
duce super-high resolution of 1024 
'/■. 1024 pixels. That added ca- 
pability will be available by 
mid-1984, 

COMSAT and NBC join in 
satellite broadcasting 

Comsat General Corp. and the 
NBC Television Network have 
signed an agreement to begin an 
advanced satellite-distribution sys- 
tem, using a K-band satellite to de- 
liver programs to NBC affiliates. 
Programming is expected to begin 
early this year and will become 
fully operational by January 1985, 

The national distribution system 
will begin operating with transpon- 
ders on a Satellite Business Sys- 
tems satellite. The agreement calls 
for NBC and Comsat General to 
use RCA Americom K-band satel- 
lites when they become available 
in early 1986. 

Unlike C-band transmission, K- 
band frequencies permit broad- 
casters to put earth stations right at 
their studio locations— anywhere 
within sight of the satellite. By 
adding transmitters, downlinks can 
be converted into uplinks, and the 
affiliate can then be an interactive 
participant in uses other than nor- 
mal reception of network pro- 
grams. 

Newspaper sees blur 
in videotex future 

The future of videotex is blurred, 
pessimistically reports the Chi- 
cago publication Electronic Media. 
"Once heralded as a mass medi- 
um of the future with volume by 
1990 estimated at $10 billion, a so- 
ber realism has settled over indus- 
try as providers begin to confront 
the problems of selling their ser- 
vices to the public." 



Knight-Ridder newspapers 
launched a videotex system- 
— Viewtron — in southern Florida, 
the paper says. The company 
hopes to sign up 5,000 homes by 
the end of the year. With Viewtron, 
customers must buy or rent equip- 
ment to convert their TV sets to 
videotex receivers and having to 
make such a purchase is the big- 
gest criticism of the system, says 
Electronic Media. 

"Other information services that 
can be received on a home com- 
puter are seen as having the 
edge," the article concludes. 

New directory to help 
users of facsimile 

equipment 

A new directory is intended to 
make it easy for facsimile machine 
users to reach each other. It will list 
the corporate firm names, exact lo- 
cations of the facsimile machines, 
backup telephone numbers, hours 
in use, and contact names. 

The directory is being prepared 
with the cooperation of major fac- 
simile companies, including Can- 
on, Exxon, NEC America, Panafax, 
Pitney Bowes, Sharp, Telauto- 
graph, 3M, and Xerox, and is pub- 
lished by Greenfield Information 
Service of New York City. 

The first edition of the new direc- 
tory is expected to be on the mar- 
ket early in 1984. 

Single-mode fiber-optic 
transmission service 
is announced by ITT 

The first commercial fiber-optic 
transmission system in the west- 
ern world was inaugurated last 
September, by ITT Telecom Net- 
work Systems and Continental 
Telephone Co. of New York, ITT 
announced. The system is claimed 
to be the first capable of carrying 
enormous amounts of telephone 
traffic without intermediate ampli- 
fiers (repeaters). 

That first-of-a-kind fiber-optic 
system links Continental's digital 
central offices in Norwich and 
Sidney, New York, about 23 miles 
apart. The system can carry 1344 
telephone channels. A similar 23- 
mile (37 km) linkup is planned be- 
tween the Sidney central office and 
one in Greene, NY, 
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FIRST DBS 
SERVICE 



USC I Home Satillite Television, a division of United Satellite Communicatins, Inc., has begun 
this nation's first direct-broadcast satellite service. The service, which was available in the 26- 
county area surrounding Indianapolis beginning this past November, is beamed from Cana- 
da's Anik C III ku-band bird. 

Five channels of programming are being offered, with two of those being movie channels 
(named Movietime and Showcase). Other channels feature Entertainment and Sports Pro- 
gramming Network (ESPN), children's programming, music video and entertainment spe- 
cials, and UPI news. The subscription rate to the service is $39.95 a month, and there is a 
S300 installation charge. 



MORE 

SATELLITES 

GOING UP 



The race to put more satellites in orbit continues, with replacement birds going up and a series 
of new higher-powered satellites planned. The third advanced RCA Satcom domestic satel- 
lite, called Satcom IfR (replacing the original Satcom II bird), went into orbit last fall; the 
replacement satellite sits at 66" west longitude, a considerable distance from the original 
Satcom II, which has operated for nearly eight years at 119°. 

Meanwhile, RCA Astro Electronics is building a three-satellite system of dual-band (C and 
Ku Band) birds for American Satellite Co. The first is due to be launched in September 1985, 
and the birds are designed for 10 years' life in orbit. 

And Ford Aerospace has announced plans for two large-scale satellites to be launched in 
1987. The Ford birds will also be dual-band satellites, and Ford plans to lease transponders to 
individual programmers. Each of the Ford satellites wilt have 54 transponders that provide 
interconnected C-and Ku-band service, with bandwidth of 36 MHz on each transponder — a 
total of 1 944 MHz. The footpri nt for the satellite signal on each band will cover al 1 50 states, and 
spot-beam coverage for eastern and west coast sites will be available with higher power. 



HOME 

COMPUTERS TO 

TAP INTO 

TELETEXT 



KSL-TV, the Salt Lake City television station that pioneered teletext in the U.S., is making its 
teletext database directty available to personal-computer users. The same data that is 
transmitted as Teletext 5, the experimental KSL service on vertical blanking interval lines 15 
and 16, can be accessed by calling a Salt Lake City phone number and, through a modem, 
hooking a home computer into the KSL teletext host computer. TV station executives hope 
that the system will help area residents keep in touch with teletext until true teletext decoders 
can be built and sold in sufficient quantity in the Salt Lake City area. Meanwhile, that 
alternative delivery method allows KSL to build a new research tool. It can keep track of what 
teletext database categories are accessed most often, including time of use and type of 
information sought by users. 
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AROUND THE 

SATELLITE 

CIRCUIT 



EQUIPMENT 
HIGHLIGHTS 



International Satellite Inc. has become the second contender to go into competition with 
Intelsat in the bid to deliver video and data between the U.S. and Western Europe. ISI's bid 
comes on the heels of a similar plan by Orion Satellite. Like Orion, ISI wants to handle 
business communications plus cable-TV video programming, especially transatlantic sports 
shows. The company wants to be up and running by the time European cable-TV services go 
into operation. Among the owners of ISI are Satellite Syndicated Systems (the U.S. cable 
programming carrier) and United Brands. 

Hospital Satellite Network has started its programming service, sending medical informa- 
tion to hospital personnel and entertainment to patients. About 50 hospitals have signed up for 
the service, which is uplinked from Banneville Satellite Corp. 

The Luxor satellite receiver (model 190-9530)) is a high-performance model that can 
access all 24 transponder signals directly through the hand-held infrared remote controller. It 
features vertical and horizontal polarization, and fine tuning on each channel can be stored in 
memory. (Precision Satellite Systems, Route 2, PO Box 117A, Oakley, KN 67748.) 

Hanover's Linear Actuator \ets users steer satellite dishes through a Commodore VIC 20 
home computer. Up to 18 satellite locations over a range of 250 stops can be programmed into 
the VfC. (Hanover Systems, 1217 Washington, Waterloo, I A 50702.) R-E 



Learn How to USE A COMPUTER 

Train at home in spare time. No previous experience needed. 

Be your own computer expert. . .learn computer applications, 
programming, and operations. . .no experience needed. 



■ 




Now at home in spare time, you can learn everything you always 
wanted to know about personal computers. How to write your own 
computer programs. How to use many programs already available. 
See how they fit into your home or business operations . . . budgeting, 
real estate, bookkeeping, inventories, expenses, pricing, profit 
margins, investments, interest, taxes, shopping lists, vacation plan- 
ning, addresses, phone numbers, routing. . .hundreds more. Even 
programs on foreign languages, computer games and graphics. 
Never again be at the mercy of a'so-called "computer expert." Know 
what really happens when you have a computer problem with a bank, 
store, loan company, oil company, utility or anyone else. You'll be 
able to talk their language. 



happen. 

Experts Show You 

What to Do. ..How To Do It 

Everything is explained in easy- 
to-understand language with 
plenty of examples. Step-by- 
step directions teach you the 
fundamentals of basic com- 
puter programming. You learn 
BASIL language . . . how to use 
and understand more than 
eighty BASIC commands and 
functions. This is not a computer 
manual. It's a comprehensive 
1 1 -lesson course. Yet, because 
it was especially written For 



. understand why and how things 



independent study, you learn 
everything right in your own 
home without taking time off 
your job or changing your life- 
style . . . without attending a 
single class. 

Now . . . 
all this in one course 

• Computer Training 

• Computer Programming 

• Computer Applications 

• Computer Games 



FIRST FOLD HERE 



NO POSTAGE NECESSARY when you 
mail this ENTIRE Postage-Paid ad 



To Mail— Fold ad in following manner: 

1. Remove entire page — 3. Fold page again, on 



tear or cut on dotted line 
to left 

2. Fold page in half on 
1st fold lines 




2nd fold lines 
Tape or glue the 3 open 
sides and drop in the 
mail box today. 
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We send You 
Your Own Computer. . 
Included With Course 



To give you practical, 
hands-on experience, 
you get your own per- 
sonal computer— the 
Tlmex 1500 with 16K 
memory. ..plus a cas- 
sette recorder that 
lets you store your 
programs on tape. 
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FIND OUT EVERYTHING YOU WANT TO KNOW ABOUT 

THIS COMPUTER TRAINING COURSE AND EXCITING CAREERS 

IN THE WORLD OF COMPUTER - THERE'S NO OBLIGATION! 

YES, rush me free facts and color brochure that tells me how I can 
learn computer applications, programming and operations at home 
in spare time. I understand there is no cost, no obligation and NO 
SALESMAN WILL CALL 

Dtpt. DEO I 4 
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An Ideal Way To Leam 

Our students tell us they like 
independent study because it's 
so convenient. We send all les- 
sons and training materials — - 
including your computer — 
directly to your home. You 
choose your own study hours... 
go as fast o r as slow as you want. 
You waste no time traveling to 
class.. .are never turned away 
because the class is full! As soon 
as you enroll, you can use our 
toll-free home-study hotline 
wherever you need a better 
understanding obout something 
in your lessons. 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



ANTIQUE RADIOS 

I was pleased to read of Mr. David B. Ward's 
( Radio-Electronics, Jyly 1 983) interest in my 
article, "Antique Radios." His hint about the 
electrolylics is well taken. 

Unlike the tubes, resistors, and trans- 
formers in the old sets, the electrolytic "con- 
densers" (the old term) are almost always 
bad. However, removing them — whether 
they're tube type, can, etc.— can leave a gap- 
ing hole in the chassis. That will be noticed 
quickly by admirers of your antique; they al- 
ways have to stick their heads in the back to 
see what an old chassis looks like. 

Solution: Leave the old "condensers" in 
place, disconnected from the chassis, of 
course. The much smaller replacements can 
then be wired in and hidden under the mas- 
sive chassis. Then the admirers who just have 
to inspect the inside of the cabinet to see the 



old chassis will never be the wiser. To be safe 
from ruining other parts, as Mr. Ward sug- 
gests, replace all the electrolytics when re- 
storing an old radio. 
RICHARD D. FITCH 
Baltimore, MD 

ON NIKOLA TESLA 

The historical article in the August 1983 
issue of Radio-Electronics, "The Life and 
Times of Nikola Tesla." is a welcome piece of 
literature in what I have always considered as 
one of the best magazines in electronics pub- 
lishing. 

Insofar as that article was a reprint from 
another publication, my comments are ad- 
dressed only to the text as it appeared in your 
magazine. 

In the early 1900's, Hugo Gernsback pub- 
lished many articles in his magazines. Practi- 



cal Electrics, The Electrical Experimenter, 
Modern Electrics, The Experimenter, and Sci- 
ence and Invention all carried feature articles 
about Nikola Tesla's pioneering work. Mr. 
Gernsback was one of Tesla's most ardent 
fans of the time, and all of those publications 
were destined to become the forefathers of 
your present-day Radio-Electronics. Exten- 
sive reading among those articles, as welt as 
Tesla's Colorado Sp lings notebook and the 
published patent wrappers, reveal key dis- 
crepancies in E.J. Quinby's article. 

The paragraph under the heading "World's 
Most Powerful Transmitter," on page 53, and 
the drawing in Figure 2 on page 54, are mis- 
leading — and are, in fact, not what Tesla actu- 
ally constructed at Colorado Springs. The 
Tesla Coil at the experimental station actually 
consisted of a three-coil or helix air-core 
transformer. The primary consisted of two 
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GETTHE SAME VIDEO TRAINING 
THEPEOPLEATSONYGET. 



Mow you can be trained by Sony even if you 
aren't employed by Sony 

Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 
production. And more. 

Plus you can learn how to service 
cameras,VTR*s, and other video products. I 
As professionally as Sony does. 

The tapes are nro - 
duced entirely by 
Sony and contain 
up-to-the-minute 
information. They 
communicate clear- 
ly and simply. And 
some of them are 
even programmed for 
interactive learning. 




And learning through video can be done at 
your own pace, in the convenience of your home, 
shop or school. Reviewing is quick and easy. And 
the tapes are always available for reference. 

Send for your catalog, which lists more than 
250 titles. In your choice of 3/4" or 1/2" formats. 

Write Sony Video Products Com- 
pany, Tape Production Services. 
700 W. Artesia Boulevard, 
Comptoo, California 90220. 
Or call (213) 537-4300. 

Of course, there's no 
obligation. Except the 
obligation you have to 
yourself: to find out 
about the best train- 
ing available in 
one of the country's 
fastest-growing, 
most lucrative fields. 

SONY 

Video Communications 

Sony is a mc£, Iradcmarh of Sony Corp. 
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Don't touch 




New Zenith push-button VIDEO ORCANIZER permits 
switching from one program source to another 
without changing cable connectors. Lets you select up 

to six different program sources for viewing. Up to three different 

sources for recording. Even lets you view one program source while 

simultaneously recording ^^^^^^— — ^ 

another. All this without " ! n^^^^s 

changing cable 

connections! 
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iu.8"wide; 2 7"hign, 7.28"deep 



At last the nuisance of manually changing cable connec- source to another with pushbutton ease - without 

tions is a thing of the past! changing connections. 

With Zenith's new Video Organizer, separate input and Equally important, the Video Organizer's advanced engi- 
output jacks enable you to make a complete connection neenng design by Zenith results in low insertion loss and 
of TV and vhf antenna or cable TV antenna, subscription high isolation. Eliminates electromagnetic interference 
TV decoder, video disc player, video cassette for maximum picture quality And permits greater f lex- 
recorder, video game and home ibiiity in use and ease of operation for 

computer or other auxiliary ^^^ .. _ more hours of uninterrupted home 

video equipment. jffiPN/T/f vldeo en J°vment 

So you switch from one program m'wk ~"~~ See it at your Zenith dealer's now' 



The quality goes in before the name goes on." 
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Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois 60131 
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turns of 1.250-inch diameter copper wire. 
Mostly, Tesla used that coil as two one-turn 
primaries hooked in parallel (bifilar), which 
doubled the coil's capacity and reduced its 
self-inductance to one fourth. Loosely cou- 
pled to that coil was the main secondary coil 
or helix, which contained in its final configura- 
tion twenty-five turns of number-8 wire on a 
wooden coil form that was fifty-one feet in 
diameter and approximately eight feet high. 
In the large center of that secondary, Tesia 
constructed a first-order harmonically reso- 
nant helix, which was mostly reliant on its own 
self-inductance to give an additional boost 
from the secondary's output of approximately 
1.8 million to 12.5 million volts. That third coil 
or "extra coil," as Tesla referred to it, gives a 



point-to-point discharge-length yield of ap- 
proximately seventy-five feet under certain 
conditions. Coupled to the output of the extra 
coil was a vertical monopole radiator consist- 
ing of concentric steel telescoping pipes, 
which formed a structure approximately 124 
feet high. That was surmounted by a wooden 
hollow sphere 30 inches in diameter and 
coated with metal foil on its outside surface. 
Tesla speculated in his diary notes that with 
what he felt to be reasonable modifications to 
that scheme, it would be practicable to 
achieve discharge lengths greater than four- 
hundred feet! However, that was never ac- 
complished. The descriptions given in Quin- 
by's article appear in several other examples 
of the available literature and have needed 
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multimeter. 
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The Professional Test Equipment Source 

The Instrument Mart 

295 Community Drive. Great Neck. New York 11021 
(516) 487-7430 outside nx (800) 645-6535 
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Sales, Service, Rental/Leasing Programs 
. and Pre-Owned Test Equipment also Available 
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correction for many years. 

Here's something your readers may be in- 
terested to know. It concerns the U.S. twenty- 
cent commemorative stamp that appeared 
last September, honoring Tesla and three of 
his contemporaries. (See "What's News" in 
the October 1983 issue of Radio-Elec- 
tronics.) Perhaps history is repeating itself 
yet again. Just as Tesla himself has been 
largely forgotten today, so it seems that the 
person probably most responsible for initiat- 
ing the arduous process through which a 
commemorative stamp like that one comes 
into existence has been overlooked. The per- 
son is Nick Basura. 

Also not to be overlooked is your editorial 
staff, for providing space for the article on 
Tesla in the pages of Radio-Electronics. 
WILLIAM C. WYSOCK 
President Professional Sound Systems, 
Ultra High Voltage Division, 
Monrovia, CA 

MINI PLAYER PIANO 

A liked the "Mini Player Piano" article in the 
September 1983 issue of Radio-Elec- 
tronics. I would like to point out that some 
electrolytic capacitors were mislabeled in Fig. 
4. (The Parts List is correct.) 

1 suggest some changes: Combine R30 
and R40 for 1.2K ohms; eliminate R26, 27, 28 
and the jumper there; eliminate ground con- 
nection to CC of center 7 segment display. 

I have three of the 50240s and might try to 
use more than one octave. The clock oscilla- 
tor for the 50240 will probably be variable in 
case of tuning with other instruments. I will do 
a lot of experimenting with that — maybe time 
it with clock of rhythm beat generators 
MM5871 or the 76477— if Spike Jones 
doesn't object. 
DAVID H. DUNCAN 
Huntington, TN 

THANKS, FELLOW READERS 

You published my "Help Needed" letter in 
the September 1983 issue of Radio-Elec- 
tronics. As of this date (August 17, 1983), I 
have had 80 replies relating to my need for a 
schematic on a GE preamp from a GE tran- 
sistor manual circa 1969. The response to 
that request has overwhelmed me, I have re- 
ceived copies and originals from all over the 
US, from big companies, universities, and 
private individuals. 

To all of those generous people, I wish to 
extend wholehearted thanks. It is people like 
that who keep the hobby of electronics going 
on and on. If the people of the world as a 
whole would give others a helping hand, such 
as this, then the world would be in much 
better shape. 
B.E. BROSKI 
Cleveland, OH 

SOFTTOUCH 83 

We were surprised and delighted to read 
your review on our SoftTouch S3 in the Sep- 
tember 1983 Radio-Electronic "Communi- 
cations Corner." Your presentation of the 
problems we all face of spewing out digits to 
get some machine to do our bidding hit the 
nail on the head. 

If I may answer some of our customer's 
questions before they ask: There is a high- 
grade microphone built in; just talk when a 
call is answered. The rotary dial or Touch- 
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NEW 
TechVOM 

WV-547C 

Drop-proof. Fuse protected. 

High impact ABS plastic case. 

• 

Rugged, 

accurate taut- band meter. 

• 

Sensitivity 

20,000 ohms-per volt DC 

9,000 ohms-per volt AC 

• 

21 color coded ranges. 

• 

Snap action, 

dual detent range switch. 

* 

Temperature scale 

(optional accessory) 

• 

User oriented 

Tight angle" test leads. 









For $05.50 

Here's your best VOM value. 

It's compact, drop-proof (3 feet) and provides 21 
color-coded ranges— volts, milliamps, ohms, 
temperature scale and decibels. True quality instru- 
ment foryour portable applications. Tough, accur- 
ate, taut-band meter, fuse- protected. Sensitivity 
20.000 ohms/volt DC. High-impact case, colored 
bright orange. Snap action, dual-detent range 
switch. Range limits: 1000V DC and AC, 250 mA 
DC, one megohm, +200 C. Battery Test provision. 
Meter OFF position. Temperature scale (special 
probe optional). 

WV-547D. Same instrument in impact-resistant 
carrying case. Handle converts to tilt stand. 

139.95 

Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor near you. 

Look to VIZ for value, quality, availability. 
Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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Tone buttons on the base of the phone still 
operate exactly as before. Yes it's really legal 
to replace the phone-company microphone. 
The FCC says it's OK. 

We are particularly proud of our "wait-for- 
the-dial-tone" circuit. That makes calls 
through SPRINT or MCI as easy as a local 
call. Just pick up the phone, push 2-4, and let 
the SoftTouch listen for dial tone; dial the local 
number after SPRINT or MCI answers. The 
circuit listens for the new dial tone, then dials 
your code and the long-distance number you 
are calling. Our Chief Engineer, Bill Stendar- 
do, is particularly proud of this feature, which 
many "computerized big box in the closet" 
systems don't offer. 

All pocket tone beepers, including our Por- 



taTouch (plug) have to get through the carbon 
mike in the handset. Distortion is minimized 
by holding the handset vertically (straight up 
and down). If the call doesn't go through, tap 
the mike end of the handset against the 
phone gently; that will loosen the carbon and 
reduce the distortion that reduces the re- 
liability of all beepers. 
LEO CORBALIS 
Technical Director, 
Buscom Systems, Inc. 

SUGGESTIONS NEEDED 

With the millions of monthly readers of Ra- 
dio-Electronics like myself out there, I'm 
sure that at least one can help me with a 
problem that will ultimately save the rest of my 
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replacement semi's. 

Consolidated Electronics is offering you a new 
semiconductor line. ET (Electronic Technician 
Replacement Line) has quality semi's that you need 
at the lowest prices imaginable! FOR DETAILS CALL 
TOLL FREE TODAY! 



1-800-543-3568 



NATIONAL WATS 



Cfl 



1-800-762-3412 



OHIO WATS 



SAME DAY DELIVERY 
AVAILABLE! 



Consolidated Electronics, Inc. 
705 Watervliet Ave., Dayton, Ohio 45420 
In Dayton ♦ (513)252-5662 
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hair being pulled out by the roots. 

Living in a rural area has made my dreams 
of getting cable TV just that— dreams! So, 
being very electronically inclined, I decided to 
take the plunge into satellite -TV reception. To 
say that I'm a do-it-yourself freak would be an 
understatement, but I'm in the process of 
building my own system from A to Z. Problem: 
Even though I have the necessary front-end 
components (assembled and tested), I can't 
seem to find a schematic diagram of a 70- 
MHz IF amplifier and detector using discrete 
components. 

Although using IC's could simplify con- 
struction markedly, I'm attempting to do the 
whole thing (receiver unit) from discrete parts, 
because I have a junkbox full of active and 
passive devices that have frequency toler- 
ances far beyond 500 MHz. 

So, how about it, fellow readers? Heres a 
chance to put your ideas to good use, not to 
mention the gratitude I'll have for the re- 
sponse. 

What I'm asking for is a workable circuit of a 
70-MHz IF amplifier with a 20-MHz band- 
width and a 70-MHz phase detector capable 
of handling the wide swing of the IF band- 
width. The catch is that they have to be de- 
signed using discrete components. 
LeROY SMITH 
Rt. 3, Box 479, 
Wetumpka, AL 36092 

APPRECIATION 

Thanks for a normally good -to- very-good 
magazine. And thanks especially for the re- 
print of Mr. Quinby's article on Nikola Tesla! 
How about comparable coverage of Charles 
Proteus Steintmetz? 

One more suggestion: How about some in- 
depth coverage of EMP ( Electromagnetic 
Pulse)? I don't read widely, or pay any atten- 
tion to the commercial electronics media (AM 
& FM radio and TV), but have never seen 
really good coverage of the phenomenon. 
JAMES C. CAVE 
Princeton, TX 

COMMON ERROR 

I enjoyed reading about Nikola Tesla, in the 
August 1983 Radio- Electronics, very much. 
As stated in the article, he is an almost forgot- 
ten genius. For those who would like to learn 
more about him, I suggest the book, Tesla: 
Man Out of Time, by Margaret Cheney. 

Incidentally, Mr. Quinby made a very com- 
mon error in his article. He said that one of the 
giant radio -frequency alternators has been 
preserved at the Smithsonian Institute. Not 
so: the proper name is the Smithsonian In- 
stitution. 

ROBERT J. RUPLENAS 
Dorchester, MA 

EXTRACTING COMPONENTS 

Once 1 tried pulling components from old 
PC boards. But, unfortunately, I found that 
retrieving the components wasn't quite that 
simple. The desoldering tool never "gobbled 
up" all the solder, and the remaining traces 
held the component as firmly as before. Then 
I tried this simple technique; and, believe me, 
the results were astounding. 

The PC board is placed on a tripod, with the 
components down. Two soft springs are at- 
tached, one end to the component to be ex- 
tracted, and the other end stretched to the 



iams Books For A 
Down-To-Earth Look at Video, 




Whoever On Earth You Are. 



F you're on engineer working with video, 
a service technician brushing up on 
repair and installation, or a musician 
who wants to tune in more than MTV, you 
need Sams books. Because when it comes 
to video technology, Sams knows all 
about it. 

People trust Sams For books that are 
easy to read and understand, no matter 
what the subject is. Fact is, Sams has 
been a leading publisher of technical 
books since 1946, 

So turn to Sams and get in tune with 
today's video technology. Here are the 
books you need: 

THE SATELLITE TV HANDBOOK 
shows you how to legally and privately 
cut your cable TV costs in half, see TV 
shows that may be blacked out in your 
city, pick up live, unedited network 
shows, start a mini-cable system in your 
apartment or condo, plug into video- 
supplied college courses, and more. 
Also covers how to buy, build and aim 
your own satellite antenna, and includes 
a handy guide to all satellite- 
programming. No. 22055, $16.95, 




For a down-to-earth look at video, get the 
books you need from Sams today, visit 

your local Sams dealer. Or call Operator 
103 at 31 7-298-5566 or 800-428-SAMS 



SAMS 



THE BIRDS OF BABEL-SATELLITES 
FOR THE HUMAN WORLD explains 
how satellites work and how they are 
changing our lives. It looks at the social 
and political importance satellites hove 
in science, law, medicine, finance and 
other fields, as it investigates the 
domestic and international issues 
surrounding their use. No. 22033 , $12.95. 

INTRODUCTION TO SATELLITE TV 
provides an engrossing insight into the 
technical side of satellite TVTSo if you 
want to purchase a home satellite system, 
or you already own one, you need this 
book. With it you'll learn about receivers, 
antennas, mounts, feeds, amplifiers, 
converters, and more. No. 21978, $9.95. 

THE HOME VI DEO HANDBOOK (3rd 
Edition) shows you how to simply and 
successfully enpy your home TV camera, 
videacossette recorder, videodisc 
system, large- sere en TV projectors, 
home satellite TV receiver, and all their 
accessories. Also tells you how to hook 
everything up and how to buy the best 
equipment. No. 22052, $13.95. 



What Technology Is All About. 




HOWARD W SAMS & CO., INC. 
4300 West 62nd Slreel , PQ Box 7092, Indianapolis, IN 46206 

Offer good in USA only. Prices ond avoilobilily subject lo change without notice. In Canada, contact Lenbrook Electronics, Morkham, Ontario L3R 1H2. 
Win a complete home satellite receiving unit from Sams Satellite Sweepstakes. Coming to your Sams dealer SOON! 
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Go on line in the world's 
fastest growing technology. 

NEW! DATA 
COMMUNICATIONS 
TRAINING FROM NRI 



Practical training includes 
computer, modem, test 
instalments, and access to 
exclusive NRI communica- 
tions network 

Satellites. . .microwave. . .fiber 
optics. . .dedicated land lines. 
Suddenly the world is communi- 
cating in a new and different 
way, via digital data systems. 
People talking to computers . . . 
computers to computers. . . 
information is stored, retrieved, 
and relayed in nanoseconds. 
And an entirely new kind of 
communications is born. 

Industry, opportunities to triple 

Data and telecommunications 
is already a $150 billion industry 
and is expected to triple over the 
next five years. One typical com- 
pany has grown from $85 million 
to $650 million . . .a 765% growth 
since 1978 alone. The need for 
qualified technicians to install, 
maintain, and service this enor- 
mous investment in high-tech 
equipment is tremendous 
even now. Opportunities 
and salaries can go 
nowhere but up 
and up. 

Training includes all thi 
equipment you keep. , . 16K 
computer, modem, breakout box, 
digital multimeter and the exclusive 
NRt Discovery Lab. 



NRI will train you at home 

You can learn at home in your 
spare time to become a data 
communications technician with 
NRI at-home training. NRI 
will start you with the 
basics, build upon your 
knowledge with easy-to- 
follow, bite size lessons 
to take you into the world 
of digital data communi- 
cations. You'll learn what it takes 
to work on satellite, microwave, 
fiber optic, and telephone 
data links. 

And you'll learn at your own 
comfortable pace, without 
classroom pressures or evenings 
away from your family. 
Over the past 70 
years, NRI has 
taught the 
latest high- 
tech skills to 
almost 2 
million 




students to be- 
come the world's 
largest and most 
successful school of its kind. 

Hands-on training include: 
computer, modem, breako 
box and much more 

NRI takes you 1 
beyond "book 
learning." As p 
of your course, 
you receive pie 
of practical 





lands-on training that gives you 
eal-world skills. You get the 
tedio Shack Color Computer, 
vith 16K memory to teach you 
he systems and language of 
iata communications plus you 
jet an operating modem to let 
'ou tie in with world-wide 
;ommunications networks. 

. You build your own RS-232C 
^t interface breakout box, 
^^ an indispensable 
installation and trouble- 
shooting instrument you'll 
ise throughout your career. 



You receive a professional digital 
multimeter and the NRI Discov- 
ery Lab, where you construct 
solid-state circuits and demon- 
strate practical applications of 
the theory you've learned. 

Learn on-line with the 
exclusive NRI data network 

You'll learn what data com- 
munications is all about by 
actually becoming part of an 
operating network. Using your 
computer, modem, and terminal 
software, you'll go on line to 
"talk" to your instructor, take 
your final exam by computer link, 
communicate with other NRI 
students and leave messages on 
the NRI "bulletin board." 

As part of your course, you'll 
also receive membership in 
THE SOURCE 5 ", a regular $100 
value. A phone call ties you into 
computers loaded with instant 
news, stock quotes, electronic 
mail, educational programs, 
games, even discount shopping 
and travel reservations. 



Tie Into the NRI network using computer, software, 
and modem you get as part of your training. 




Move into the future, 
send for Free Catalog 

You can't find training like this 
anywhere else. . .only NRI trains 
you at home for an exciting and 
rewarding career in the brilliant 
new world of Data Communica- 
tions. Mail the postage-paid card 
right now for our big catalog of 
high-tech electronic careers 
showing all the equipment you 
get, detailed lesson descriptions, 
and career opportunities. Look it 
over and decide where you want 
your future to grow. Act now. 
There's a real need for trained 
data communications 
technicians. 



NRI SCHOOLS 



McGraw-Hill Continuing 

J J h d Education Center 
EMS 3939 Wisconsin Ave., 
■ ■nil Washington, DC 20016 

WE GIVE YOU TOMORROW. 



TRSBO is a trademark of the Radio Shack division 
of Tandy Corp. SM a service mark of Source 
Telecomputing Corp., a subsidiary of the Reader's 
Digest Association, Inc. 
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lower end of the tripod. The solder is !hen 
softened with a soldering iron. As the solder 
softens and becomes liquid, the component 
is hurled from the PC board by the now-relax- 
ing spring. The method takes a fraction of the 
time required by other techniques, and using 
two soldering irons and both hands, extrac- 
ting components from old PC boards can be 
quite some fun. 

If, on the other hand, you are extracting 
IC's, remember that all terminals must be 
heated at the same time, for which you will 
need a special soldering iron. Note, too, that 
in this method, a desolderirtg tool is not re- 
quired. And that no "gobbling up" of solder 
before or during the extraction process is nec- 
essary. 

KRISHNA BALDEO 
Bronx, NY 

PREFERRED CHOICE 

Since I've received my bachelor's degree in 
June, I've had more time to read some of the 
smaller articles and departments in Radio- 
Electronics. The ''Letters'' section is one that 
I've caught up on, and I would like to make a 
comment. 

I receive both Radio-Electronics and a 
computer magazine, and I agree with Step- 
hen F. Willey (August 1983 "Letters") on keep- 
ing Radio-Electronics. I feel, as many others 
do, that the variety, quality, practicality, and 
feasibility of the articles and projects es- 
pecially make Radio-Electronics what it is. 

Stephens' comment: "The occasional over- 
view of computer technology and markets in 
your magazine is welcome as general infor- 



mation, but I would not like to see heavy em- 
phasis on computer circuitry and accesso- 
ries." My question is: How heavy is heavy 
emphasis? Computer circuitry and accesso- 
ries is one of the leading and largest markets 
today! Projects of that nature which show 
practical and feasible ideas that help many 
readers with their projects should not be em- 
phasized any less. I don't think that computer- 
circuitry articles have been emphasized too 
heavily. 

I feel that Radio-Electronics is doing a 
fantastic job on determining which projects to 
publish, and when. 
EDWARD W. LOXTERKAMP 
New York, NY 

ROBOTIC ARMS 

Recently I walked into a Radio Shack store 
to pick up their 1983-1984 catalog, and was 
astounded by what I saw: There, lying on the 
front counter of the store, was a real, live, and 
fully operational robotic arm, 

1 have always been interested in comput- 
ers, but below that is a craving to build elec- 
tronic peripherals for them; and one of my 
goals has been to assemble and run a com- 
puter-controlled robotic arm. 

Robotic arms are now heavily used in the 
auto industry in Japan, and have been intro- 
duced to North American auto manufac- 
turers. All are used to execute a series of 
preprogrammed movements to build a specif- 
ic part of an automobile. 

The robotic arm now on sale at Radio 
Shack, as a Christmas toy, caught my eye 
because of its price: $44.95. (It's probably 



cheaper in the United States than in Canada.) 
I was wondering if you at Radio-Electronics 
could publish a project that uses the immense 
capabilities of the Apple // + (or He) computer 
to operate such a robotic arm. It would be 
great for a Christmas edition of the magazine, 
or a major feature in a forthcoming issue of 
Special Projects. A project of that sort would 
be for the electronics, computer, or robotics 
hobbyist. 

DEANE VENEMA 
Ontario, Canada 

We agree! However, there may be better ap- 
proaches than attaching the arm to an 
RS-232 port. Perhaps a dedicated controller 
board would be the way to go. I, for one, think 
that an inexpensive chess game built around 
the arm would be terrific. 

If any of our readers develop a construction 
project based around the robotic arm, please 
drop us a line. — Editor. 

ULTRASONIC PEST REPELLER 

A few words about the ultrasonic pest re- 
peller in the August 1983 issue of Radio- 
Electronics ("New Ideas"). Although the cir- 
cuit works— it doesn't work. By that, I mean 
that it fails to repel bees, ants, or flies. I be- 
lieve that the project is grossly underpowered. 
But if anyone still wants to build it, the resistor 
in the Q1 emitter circuit should be R7 (not R6), 
and though its value is not critical, a value of at 
least 560 ohms will keep the LED current to a 
safe value, assuming a 12-volt supply. 
C.B. OHMAN 
San Diego, CA 
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Diskette 
Users... 

When you've 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 

Call Communications Electronics 

Diskette order desk 
800-521-4414 

In Canada 800-265-4828 
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FD-IIO 
FO-111 



800- 3 28" 9 43 8 800-538-6080 

bnlUnniaataailrTM4il4 In CaWwnli tBMTt-MM 



800-448-1422 



800-552-2211 
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GET SMART. QUI K. 

JOIN THE INFORMATION REVOLUTION -TODAY 



For Only 

$249 




With the simple touch ot a button 
on your Quik-Link 300 you can: 

■ Read up-to-the-minute news, 
sports and weather reports 24 hours i 
day. ' 

■ Obtain current stock quotes, 
complete company profiles, Wall 
Street Journal articles, weekly 
economic reports and other business 
and financialinfofmaljQa. 1 




■ Make all your travel arrangements 
with a complete tistingof all airline — 
jliflhjs, lour schedules and more. 

i -Send your ma i I elect romcal ly and— 
operi your own electronic mailbox. 
-■ ■ Shop" for morelhan 50;000"namE — 
brand products at discounts Of up to 
40 percent 

— The Quik-Link 300 Is- not a computer 
so there's no complicated computer 
language to iearrtBegin using your - 
Quik-Link 300 Immediately. All you 
n eed 1 1 s a 'leievi s to Iran d a~ tel ephone — 

line. 



QjURZOn lKVo 

outRWtwo KHOMHtGE 



Dow-Jone! 
vs'Retrieval " 



News 



The Source SM 



CompuServe 




Please add $5.00 tor shipping 
'- thes°M:nenl3l U S 



Comp-U-Store™ 



DelphiTM 



The Quik-Link 300 

provides you with 

a one button 

auto modern which: auto dials. 

auto I.D.. auto password, and 

auto log-on to all these services. 



Access The Wait Street journal. Barron's 
and Dow Jones News/Retfieval service. 

■quotes on stocks, options and bonds, $12 
lo SIS per hour non-prime time. 



Access the lulf text of ihe LtPl wire and 
Media GcneraL Olhei services .include 
Income Tax calculation, employment 

services, and slock analysis $? 75 per 
'hour 'non-prime time. 



Access news 'rom trie AP w^e. 

miernaiionai and commodity news 
service, Official Airlines guide, or access 

Belter Homes and Gardens, an electronic 

encyclopedia, family information, 
-electronic mail: and personal finance 

services 55 per hour non-prime lime 



Shop for more man 5Q.00O name brand 
products — appliances, cameras, stereos. 
T\ranTjlr"[rfeo equip nien'j. tcrystal pi-.:: 
sNver — ail at up lo^O^n below list price 
Qpen 24-h©ufs-7-eJays a^eek 56 per - 
nour non-prime lime 



Etectromc banking, get the latesl news 
and sports siories, check airline 

scrieflutes'and make reservations 56 per 
hour non prime lime 



FREE 550 
MEMBERSHIP 
AND ONE 
FREEHOUR1 



FREE S100 
MEMBERSHIP 



FREE 
DEMONSTRATION 



FREE 6 MONTH 
MEMBERSHIP 




FREE 550 
MEMBERSHIP 
AND ONE 
FREE HOUR 



SERIAL PRINTER 
OUTPUT PORT. 



•/ 



RS-232 | 

COMPATABLE | 



>6 W. 46fh St., NY, NY 10036 
(212) 730-7030 (800) 223-0474 



THE PEOPLE 
WHO KNOW 






ADVA 
LECTRONIC 




r- 




EQUIPMENT REPORTS 



OK Industries Inc 

Mode! FG-201 
Function Generator 
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ONE OF THE MAINSTAYS OF A WELL- 

equipped electronics workbench is a 



OK FG-201 


OVERALL 1 1 1 1 1 1 11 1 
PRICE ■ 




EASEl 1 1 1 1 1 1 1 1 
OF USE ■ 




tNSTRUCTfON 1 




MANUAL M 




PRICE/ 1 1 1 1 1 1 
/VALUE m 




|l|z|3|4|5|6|7|8|9 


10 
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function generator. Those devices are use- 
ful in a wide variety of applications, most 



notably in the troubleshooting of linear 
circuits such as audio amplifiers. Other 
applications include finding the imped- 
ance of a resistor, capacitor, or inductor, 
and finding the operating parameters of an 
op-amp. We recently had a chance to re- 
view a popularly-priced function genera- 
tor, capable of outpuling sine, triangular, 
and square waveforms, that would be a 
valuable addition to any test bench. The 
unit is the FG-201 from OK Industries 
Inc. (3455 Conner Street, Bronx. NY 
10475) and we would like to tell you about 
it. 

One glance will tell you that the 
FG-201 is a quality instrument. That's be- 
cause, rather than the plastic we've be- 
come so used to, the 2.5 X 8 X 6-inch 



PICK YOUR WICK 

Chemtronics manufactures desoldering wicks in two 
wire constrictions: Chem-Wik for general purpose 
desoldering with maximum solder holding capacity 
and Chem-Wik Lite, faster acting for critical heat 
sensitive components. As electronic eguipment 
becomes smaller, more complex, more demanding, 
Chemtronics family of pure copper desoldering wicks 
will meet your needs with a choice of performance 
characteristics for virtually every desoldering 
application. 

Send for free literature today. 

H* Chemtronics 

6B1 Old Willets Path 

Hauppauge,NY11768 

800-645-5244 

In NY 51 6-582-3322 

Telex 968567 
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Compact new "SA-3" series tenipeySthS^TKlrolled solder stations are ideal for all soldering 
applications. Special tip mounted sensor and sophisticated control circuitry ensure fast 
response and exceptional stability within 5% over the broad range of 100-500 C (200-930T 
Available for either 1 1 5 V or 230 V 50 &0 Hz input . the S A-3 se ties comes com plet e with a spec 
24 volt 48 watt low. leakage iron and is grounded for MOS and CMOS applications. SA33-H 
1 15V AC input. SA3-230, 230 VAC input.* Does not include shipping charges and local taxe 

^mJULm 2-05 BANTA PLACE 

&Tl DAVLE TECH INC ^"^w «o 410 

ELECTRONIC TOOLS & ACCESSORIES TELE; 96877 1 
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Here's How You Can Learn 16-Bit Technology. 
And Graduate To One Of Today's Most Powerful 
And Advanced Microcomputers. 



Now you can master 16-bit technology with an all-new 
Advanced Microprocessor course. And build hands-on 
experience with the only 16-bit microcomputer specifi- 
cally designed for the hobbyist, working engineer and 
student. 

Advanced Microprocessor Course 

This all-new self-study course (EE-8088) provides in- 
depth coverage of 16-bit, state-of-the-art technology. 

You will gain a thorough understanding of micro- 
processors from this 1200 page course. In 10 easy-to- 
understand units, starting with 
microcomputer basics, you'll 
cover all phases of 16-bit micro- 
processing. Assembly language. 
Program writing. Addressing 
modes. Dynamic and static RAM. 
And hardware interfacing. 

And by using your 16-bit Train- 
er/Learning Computer for hands-on 
experiments (over 60 included), you'll 
gain actual circuit interface and soft- 
ware programming experience with an 
8088 microprocessor system. 

Trainer/ Learning Computer 

A unique combination of design features makes this 
versatile microprocessor system much more than a 



iYJMMlMftMTOM t 



tal design computer. And use it to run a wide variety of 
— 16-bit software -including 
Z-Dos, Multiplan, Z-Basic, 
Condor File Manager, 
L and much more. 



>mJsS 



In its most 
basic form, 
the Trainer/ 
i Learning 

Computer 
is a 16-bit, 
cassette-based microcomputer. 
Its unique design features access ports 
and solderless breadboards to allow you to build inter- 
faces, design and modify circuits, or simply experiment 
with the inner workings of the microprocessor system. 

The basic system has an 8088 processor, 32K ROM (in- 
cluding assembler, editor and debugger) and 16K RAM. 



Heathkit 



The unit also features a serial I/O printer port, cassette 
interface and a detached 95-key keyboard (including 16 
function keys and a numeric keypad) which generates a 
full ASCII character set. It's available either in kit form or 
factory assembled. 

And you can take advantage of the system's H/Z-100 
computer design heritage by easily upgrading it to a 
disk-based, 16-bit microcomputer that will run H/Z-100 

series software 

and many other 

forthcoming 

programs. 



Fully 
Upgradeable 

The powerful 
upgrade pack- 
age and variety 
of accessories 
allow you to 
make the basic 
16-bit system 
more power- 
ful and ver- 
satile. You 
can add 128K 
or 192K bytes 
of RAM. Floppy disk controller. 48TPI double-sided. 



KillI*U?»]»'HMBI[il«]«lWlKlM*llt'i^ 



RS-232 ports. Programmable timer. And a Centronics- 
compatible printer port. 

Learn on it. Design with it. 
Use it as a 16-bit computer. 

It's the only 16-bit microprocessor system specifically 
designed to integrate theory with a hands-on under- 
standing of how 16-bit computers work. And it's from 
Heath kit /Zenith Educational Systems, the world-leader 
in problem-solving courses, trainers and accessories to 
help you learn state-of-the-art technology. 



A subsidiary of Zenith Radio Corporation 




Get more information in the 



HEATHKIT CATALOG 

Mail to: Heath Company, Dept. 020-134 
Benton Harbor, Ml 49022 



State . 



CO 

o 



o 



o 

LU 



o 

< 

DC 

24 



Four New Simpson 
U.S.- Made dmms! 

FOR THE MAN ON THE JOB. .. 

These professional-grade Simpson test instruments each feature full measurement 
capability plus continuity beeper, diode test, wide temperature/humidity operating 
ranges, transient protection, double fusing systems, UL Recognized test leads and 
a futi line of optional accessories. 

The 470™ is our low-cost, full-function 3'/ 2 -digit hand-heid DMM with 25 ranges, 
0.15% basic accuracy, thumbwheel knobs and a two-way foidout stand. The 474™ 
41/z-digit DMM features phenomenal 0.03% basic accuracy; 10>V, .01 Q and .1 yiA 
resolution, audible/visual continuity indicator. 

The 467E hand-portable 3 1 /2-digit DMM has 0.1 % basic accuracy, peak hold, true 
rms and 26 ranges. The 360 Series 3 3 Vt -digit digital VOM (with world famous 
260® styling) has 0.1% basic accuracy, 28 ranges, a bright LED display and 
rechargeable batteries. 

These new DMMs will soon join the family of 30 other UL Listed Simpson test instru- 
ments, available from leading electrical/electronic distributors worldwide. 



XS/ttlllAj 
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I 

SIMPSON ELECTRIC COMPANY 

A Katy industries, inc. Subsidiary 

853 Dundee Avenue, Elgin, IL 60120 

(312) 697-2260 • Telex 72-2416 • Cable SIMELCO 




case is made of steel . Aside from adding 
to the unit's durability, that also affords 
excellent RFI shielding. In addition, the 
unit uses BNC connectors instead of pho- 
no plugs or banana jacks. 

The BNC connectors, as well as all of 
the unit's controls, are located on the front 
panel. The layout of that control panel is 
well thought out, with all connectors and 
controls grouped by function. 

Starting at the far left (as you look head 
on at the unit) are two BNC connectors. 
Through those connectors you can input a 
signal either to amplitude- or frequency- 
modulate the unit's output. The output 
can be amplitude-modulated from to 
100% and the input can handle signals 
from io -2, 5- volts DC. For FM, the 
sweep can be varied from to 100:1. and 
input voltages from -3 to -9- volts DC 
can be accommodated. Both inputs are 
overvoltage protected to ±25-volts DC. 

Moving to the right, there are two con- 
trols used to select the frequency of the 
output waveform. The control labeled 
range is used to select one of the unit's 
six frequency ranges (1-10 Hz to 100 
kHz-l MHz). The control labeled fre- 
quency is continuously variable and is 
used to select the actual frequency within 
the chosen range. 

The next set of controls deal with the 
sine wave and triangular- wave outputs. A 
slide switch is used to select which wave- 
form (sine or triangle) will be generated. 
The control labeled gain is used to set the 
amplitude of the waveform. That ampli- 
tude can be varied from to ± 10-volts 
AC P-P into a 50-ohm load. The DC- 
ofisei control is used to adjust the positive 
or negative offset of the output. The max- 
imum offset is ± 10- volts DC, but the sum 
of the offset and the amplitude of the 
waveform may not exceed ± 10-volts DC 
-f-AC without clipping. A push-pull 
switch that's part of the offset control al- 
lows you to select either a 50-ohm or less- 
than-5-ohni output impedance. 

The sinewave/triangular-wave output is 
taken from a front-panel BNC connector. 
As mentioned, the output impedance is 
switch selectable and maximum output 
voltage is ± 10 volts DC. The maximum 
current is dynamically limited to 250 mA. 

Squarewave outputs are taken from a 
separate front-panel BNC connector. The 
level of the squarewave is adjusted by its 
own level, control . That control lets you 
vary the level from a logic low of less than 
0.8-volls DC to a logic high of between + 
3 to greater than + 1 2- volts DC. The level 
is continuously variable. 

The true test of a device such as this is 
iis accuracy. The accuracy of the frequen- 
cy-selector control is claimed to be ± 59c 
of the maximum selector setting. After 
warm-up (20 minutes) the frequency sta- 
bility is good, with variations limited to 
±0.05%. Sinewave distortion is claimed 
as less than 1% from I Hz to 100 kHz. and 
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Where's Your ELECTRONICS Career Headed? 







The Move You Make Today Can Shape Your Future 



Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 



Grantham College of Engineering 

2500 South La Cienega Blvd. 

P. O. Box 35499 

Los Angeles, CA 90035 



Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 



We are located at 2500 S. LaCienega Blvd., 
Los Angeles, California, but for faster response 
please use our mailing address: P. O. Box 35499, 
Los Angeles, CA 90035. 
, 

Grantham College of Engineering 2-84 
P. O. Box 35499, Los Angeles, CA 90035 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 



Name. 



-Age_ 



Address. 
City 



_State_ 



.Zip. 



CD 
33 
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less than 3% from 100 kHz to 1 Mhz. The 
triangular- wave linearity error is less than 
1% from the best straight line on all 
ranges. The squarewave symmetry error is 
also less than 1% on all ranges. The AM- 
modulation error is less than 2% for to 
95% modulation. The FM-sweep lin- 
earity error is less than 2% for a 10:1 
sweep and less than 5% for a 100: 1 sweep. 
Before each unit is shipped, it is tested 
and all important specifications are ver- 
ified. The results of those tests are in- 
cluded with the unit and are listed on a 
"'performance test card." The date of the 
test and the initials of the inspector are 



also listed. 

If you want to verify those results, ei- 
ther upon receipt of the device or later on, 
to make sure everything is working as it 
should, complete details of the test set- 
ups (including clear illustrations) are 
provided in the manual. A blank copy of 
the performance test card is provided to 
help you keep track of the readings and 
easily compare the results. 

Turning our attention more directly to 
the manual, it's not much to look at — no 
fancy binding or glossy paper, just loose- 
leaf pages held together with clips — but it 
packs a ton of important and useful infor- 
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SSB, CW, AM, FM, digital 
VFO's, 10 memories, memory/ 
band scan, optional 118- 
174 MHz coverage... 

The R-2000 is an innovative all-mode 

SSB, CW, AM, FM receiver that covers 
150 kHz — 30 MHz, with an optional 
VC-10 VHF converter unit to provide 
coverage of the 118-174 MHz 
frequency range. 

R-20OO FEATURES: 

• Covers 1B0 kHz— 30 MHz in 30 hands. UP/ 
DOWN band switches. VFO's tunc across 150 
kHz-:S0 MHz. 

• All mode: USB. LSB. CW, AM. FM. 

• Digital VFO's, 50-Hz. 500-Hz or 5-kHz steps. 
F. LOCK switch, 

• Ten memories store frequency, band, and 
mode data. Each memory may he tuned as 
a VFO. Original memory frequency may be 
recalled. 

• Lithium batt. memory hack-up. (Est. S yr. life! 

• Memory scan. Scans all or selected memories. 

• Programmable band scan. Scans within pro- 
grammed bandwidth. 

• Fluorescent lube digital display of frequency 
(100 Hz resolution) or Urac. DIM switch. 

• Dual 24-hour quartz clocks, with timer. 

• Three built-in IF filters with NARROW/ WIDE 
selector switch, ICW filter optional.) 

• Squelch circuit, all mode, built-in, 

• Noise blanker built-in, 

• Tone control. 

• Large front mounted speaker. 

• RFstep attenuator. [0-10-20-30 dlj.i 

• AGC switch. (Slow-Fast, 1 

• "S" meter, with SINPO "S" scale. 

• High and low impedance antenna terminals. 

• 100/120/220/240 VAC. or 13.8 VDC (Option) 
operation. 

• RECORD output jack 

• Timer REMOTE output [not for AC power) 

• 'Beeper" 

• Carrying handle. 



K~l UUU High performance receiver 

• 200 kHz- 30 MHz • digital display/dock/ 
timer • 3 IF filters * PLL UP conversion 

• noise blanker • RF step attenuator * 120- 
240 VAC (Optional 13.8 VDC). 




H"OUO General coverage receiver • 1 50 
kHz -30 MHz • digital display « 2 IF niters 
• PLL UP conversion • noise blanker » RF 
attenuator • from speaker • 100-240 VAC 
(Optional 13.8 VDC). 



Optional accessories: 

• VC-10 118-174 MHz converter. 

• HS-4. HS-5. HS-6, 1IS-7 headphones. 

• DCK-1 DC cable kit. 

• YG-45SC 500-Hz CW filter. 

• HC-10 World digital quanz clock. 

• AL-2 Surge Shunt 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut/Complort, CA 90220 
Telephone 1213) 639-9000 



tnation. It covers such things as specifica- 
tions, installation and operation notes, 
warrant}' information, theory of opera- 
tion, and performance verification, it also 
includes a complete schematic, parts- 
placement diagrams, and a parts list, in- 
cluding manufacturer's parts numbers 
where available. All replacement parts are 
available directly from OK. 

Two sections of the manual bear par- 
licular note. The sample applications sec- 
tion is excellent. It includes descriptions 
of (he test setups, schematic and hookup 
diagrams, all needed formulas, and sam- 
ple waveforms. Everything is clearly il- 
lustrated and explained. The trou- 
bleshooting section is interesting because 
of its approach. If you are familiar with 
computer programming, you are likely to 
have encountered logic trees. Ifnot, those 
are used to help you successfully tackle a 
problem by breaking it down to a series of 
questions, the answers to which even- 
tually steer you to a solution. The manual 
takes the same tack — the troubleshooting 
section uses logic trees to help steer you 
from a general description of a problem to 
the component or section most likely 
to be at fault. It is an interesting approach 
and one that should work well. 

If you are in the market for a function 
generator? we suggest you investigate the 
model FG-201. It boasts an impressive 
selection of features and excellent specifi- 
cations for its price. The suggested list 
price of the unit is $250.00. R-E 



Heath EH-702 

TTL/CMOS 

Course 






IT DOESN T MATTER HOW MUCH THE- 

oretical information you have tucked 
away, it's still the practical, hands-on, 
day-to-day routine which teaches us much 
of what wc know. This is why the Heath 
(Benton Harbor, Ml 49022) TTL/CMOS 
Practical Learning Experiments Course 
(EH-702) is so worthwhile. It's a course 
that emphasizes hands-on training and 
when you are through with it you should 
be thoroughly familiar with TTL/CMOS 
circuitry. 

There are 48 hands-on experiments pre- 
sented in this two-unit (chapter) course. 
Each of those experiments takes the 
knowledge gained in earlier experiments 
one step further. 

TTL circuits 

Tire first experiment in the 26-experi- 
ment TTL chapter deals with a simple 
TTL crystal-oscillator. That is followed 
by an experiment that deals with a decade 
divider. Moving on, you experiment with 
a utility clock, a pulse generator, and an 
inverter. 

Once you have built and tested the in- 
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AC/DC 2000 

OHM/VOITMEIER 

MULTiTESTER 

This pocfcet size, battery-operated 
mutt taster fus IS roriQ4s, selector 
switch, and comes with IB own lest 
loads. Perfect for hobbyists and 
technicians who like a bargain 

$1798 

only I # 
Model UM 20 



ELECTRONIC GIFT IDEAS! 

NEW! 



3' i DIGIT LOW-COST 
VOLT/OHM MrLUAMMETER 

This low-cost digital meter has TO 
Megohm Inpur Impedance AC1DC. with 
accuracy at DCV ± 0.8% ± 1 difflt. ACV 
± 1.2% ± 2 Okjlts. II has outo polarity, 
auto zero ana 24 ranges. Fuse overload 
protection, lest leads, battery and 
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carrying case Included at this low price 

$7188 

only #1 
Model MD 100 
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PRECISION DMM WITH 
±.25% DCV ACCURACY AT 
ItllS LOW, LOW PRICE 
More features Tor Ihis price Ihon you 

would Imaging; 10 amp range, AC and 
DC. extended 2,000 flour battery lite, 
250 mV for in- circurt resistance 
measurement, 2 6 Volts tar diode 

Testing on L 'Ohms' J K^ovydufy test 
leads and carrying case Included". 
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Model MD210 



Here's the new low-cost Simpson 
470 meter you've heard so much 
abouil With 0.15* DCV accuracy 
and loll measurement capability — 
100 nW to 1000 VDC, 100 mV to 
750 VAC. 0.1 n la 1999 Mil, AC/ 
DC cunent up to IDA, plus a full 
line of available accessories, battery, 
lest leads and manual included. 
Mads in U.S.A. 
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$ 138 

Model 470 
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NEW CIRCUITMATE DMM's 
from BECKMAN 
Features .8% DC veils accuracy, 5 AC/ 
DO ranges, fj resistance ranges, diode 
test function plus the kind of quality 
you'd expect from Beck man. 





A LOW-COST, QUAUTY 
TRIPIi-REGULATiD 
POWER SUPPLY!!! 

Designed tor hard -to- please, bur budget-minded lob 
technicians, students and hobbyists, trie DC triple rogu kited 
variable power supply has all Ihe features you could ask for, 
pius a full 1 year manufacturer's warranty. 

3 outputs: 

Fixed 5 VDC ± 0.2V 

2 variable <1!^ VK> >15 VDC 

Polarity floating; can be used as pos. at neg. 

Ripple less than lOmV at full load 

Regulation < 1% no load to fuN load 

Line tegukilion < 0.2% 108 VAC to 135 VAC. 

Current! 

Fixed supply 1.0 amp max. 
Variable supplies 0.5 amp max. 

Protection built In, current limiting, with thermal shutdown. 

Power: 10^135 VAC, 

Dimensions: BW" x 3W x VA" (WkHxD) 

Wood grain finished meial case. 

Weight: A las, 9 ozs. 

Ugh tea on/ oft power swiich. eosytoread Voltmeter and large 

binding posts 

Warranty: one yeot full replacement warranty from dote of 

purchase. 



MURA 

MM-100 

COMPLITER 

TELEPHONE 

MODEM 

Features; 

• 0-300 Baud compatible with moss 
Ume*shared computet systems 

• Full duplex operation 

• RS232C connector interface 

• Carrier Detect indication 

• Top quality at mis how. low price 

• Answer/Originate/ Oft select switch 




PRICE 
$99.95 
Model MM-100 
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AC UNE SURGE SUPPRESSORS 

Protect your delicate computer and expensive equipment from 
destructive and dangerous ttansienl AC line surges 
Spikes suppressed 6.000 Amps, max, energy absorbed 50 
JOULES, spike clamping starts 184V. max spike voltage 

$7988 

$ 37 88 

inuuiiiotsi: 

Halls Rd, - P.O. Box 624 - Old Lyme, CT 06371 

TERMS: US- Funds. W*a Amex, MG MoneyOtd* Ch*cfe(aHow2 weeksto clear). CT residents 
odd T/i% soles tax Safe prices for prepaid orders or*. Ptfwanda^lablty of product tutytf 

la change wtrhoul notice. Write for Erte catalog COD. rxders cash or carfffled check oad 
SI 60 Shipping and twndtlriQ chara« odd S3 60 lor oraers underSlOQ, add S 7 lor o*d*ft 
' (ok freight extra). 



NO INSTALLATION 
REQUIRED 
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BURGLAR ALARM 

laeai for home or office, rhis ultrasonic 
butglar alarm requires no Insinuation 
jusi plug It In, enter your secret code 
through the push-buttons for operation. 
Full battery back-up. Covers up lo 600 
square foot area. Has own Internal 
olorm, or odd tfie external horn (shown) 
as an accessory. Entry and exH d slays— 
5-minute automatic shut-off and alarm 
memory. 

SPECO 

HI-FI/STEREO/ 

BIG SOUND CROSSOVER 

KETWORKS 

HN3-60 

GO WaH 3- Way 
Ctossover Network 

HN3-100 

100 Watt 3-Wny 
Crossover Network 



109" 



Model ULTRAR 
SP-1212 External 
Horn Option $24.88 



HN3-20O (shown) 
200 Walt 3-Way 
Crossover Network 
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EACH 




SPECO 

PROFESSIONAL QUALITY PA AMPLIFIERS 



Model PAT-30 

30 Watts Music Power 

SO- 18,000 Hi Freq. Response 

i Controls (MIC-1. MIC-2, AUX 4 TONE) 

Model PAT-60 

60' Watts Music Powet 

100-20,000 Hi Freq. Response 

4 Controls (MIC-1, MIC-2. AUX (Fadei) * 

TONE) 

Model PAT-120 (shown) 
120 Watts Musrc Powet 
50-20,000 Hi Freo, Response 
6 Controls (MIC-1. MIC-2. VOLUME 
t Master), BASS, TREBLE * AUX [Fooer) ) 



S 117 M 
$ 147 M 

277 M 




TELEPHONE ORDERS 

FILLED FAST! ORDER 

DESK OPEN FROM 9 

AM TO 5 P.M. EST. CALL 

(203) 434-8308. 
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LEARN 

COMPUTER 

REPAIR 

Train at home in spare time... 
no previous experience needed 

Sales of small com- 
puters are running 
over a billion dollars 
a year. And the need 
for skilled small com- 
puter repairs is 
already being felt. 
That's why a whole 
new business is 
starting up — devot- 
ed entirely to small 
computer repair. And 
right now is the time 
to get in on the 
ground floor — either 
working for someone 
else or in your own 
computer repair 
business. 

Start now toward a money-making 
career in electronics. . .no need to 
take time from your job or family! 

Mow you can learn nod-em microcomputer tech- 
nology the same way that people in the computer 
industry do. So if you like to work with your 
hands— evon If you have no previous knowledge 
of etectrical circuit's — you should be ready for an 
entry-level job repairing small computers even 
before you finish this course. The ICS Microcom- 
puter Repair Course is designed For begin- 
ners — people with no previous experience who 
want to get started fas?. And you gel the same 
eleclronics training used 
by companies in the com- 
puter industry to train 
their own employees. You 
learn at your own pace,,, 
at home In spare time so 
there's no need to quit 
your job, change your 
daily routine or take time 
from family responsibili- 
ties- And you don't waste 
time going to and from 
class. When you have a 
question about something 
in your lesson, simply caff 
our 24-hour toll-free 
home-study hotline tor a 
prompt authoritative 
answer. 




O 

LU 



g 

Q 

< 



28 




Instruments and 
test equipment 
given with your 
course include 
microprocessor 
trainer, digital 
V.Q.M and much, 
much more. 



Experts show you what to do. . .how to do 
ft... guide you every step of the way! 



We start you with basic electricity and elec- 
tronics — simple things like understanding volts, 
amperes, resistance. Everything is explained in 
easy-to- understand language complete with 
plenty of diagrams, draw- 
ings end illustrations. In 
addition, you gel the 
basics of computer opera- 
tion so you can check the 
repair work you do. And 
your Diploma is proof of 
your achievement. 



Sip 

SEND FOR FREE FACTS! J 

• No obligation, • No salesman will call! 
MAIL COUPON NOW 



SCHOOL OF COMPUTER REPAIR, Dept. DE01* 

Scranton, Pennsylvania 18515 
Yes! J wan! to find out how I can get into computer 
repair at home in my spare time. Send me free 
tacts and color brochure without cost or obligation. 



Nunc 



- Age- 



Address . 
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verter, you progress through two-input 
and/or logic, nand/nor logic, and two- 
input exclusive-or logic. From there 
you move on to experiments using a 
seven-segment common-anode digital 
display. 

Once you have handled those tasks, the 
accumulated experience you have gained 
is applied to a demonstration of the opera- 
tion of a 7447 BCD-to-seven-segment- 
display decoder/driver. At that time, you 
will be identifying the input codes re- 
quired to light any digit from to 9. 

Once you have completed those experi- 
ments, you will learn about truth tables, 
and use them to help understand the oper- 
ation of a basic R-S flip-flop and clocked 
R-S flip-flop. 

Other topics in the unit include a look at 
the three basic types of multivibrators, J- 
K flip-flops, D-type edge-triggered flip- 
flops, and the 7475 latch and how it is 
used in a display circuit. 

All of that is building toward the final 
scries of experiments in the TTL module. 
Those final experiments deal with the 
7483 four-bit adder and the 7485 four-bit 
comparator. 

The first unit concludes with an exam- 
ination that tests your accumulated 
knowledge to that point. That exam 
should be viewed as not only review for 
the final examination that accompanies 
the course, but also as a chance to review 



City/Slate 'Zip 



your knowledge. To further that aim, the 
exam answers are provided so that you 
immediately know how you've done and 
have the opportunity to review any areas in 
which you are weak. 

CMOS circuits 

Once you have mastered the material in 
the first chapter, it's time to move on to the 
22-ex peri merit CMOS segment of the 
course. In that part of the course, you'll be 
dealing with essentially the same types of 
circuits you dealt with in the first unit, but 
with particular emphasis on the special 
requirements and characteristics of 
CMOS devices. 

Getting to the experiments, you will 
find yourself again dealing with and/or, 
nand/nor, and exclusive-or logic. 
From there, you move on to a look at the 
CMOS 4017 preset counter. The next set 
of experiments deal with counters and 
BCD-to-seven-segment decoder/drivers. 
From there you move on to CMOS R-S, J- 
K, and D-type Hip flops. 

The final series of experiments covers 
topics such as finding the output frequen- 
cy of a 12-stage ripple counter divider, 
how to use a dual D-type flip-flop as a 
divide-by-four-counter, and how to use a 
CMOS 4016 bilateral switch as a data 
selector and a data distributor. 

Once again, a unit exam is provided 
(again, complete with answers) so that 
you can assess your progress and pinpoint 
any areas that need extra work or review. 
There is also a final exam that covers all of 
the material presented in the course. If 
you wish, that final exam can be mailed 
back to Heath for grading. Overall , the 
Heath TTL/CMOS Practical Circuits 
Course is a good effort. It is presented in a 
highly readable style and all the materials 
are first rate. Like allother Heath courses, 
the company supplies all the components 
that you will need for the experiments. 

You should be aware, however, that you 
will need to have, or purchase, a few addi- 
tional items in order to get the maximum 
benefit from the course; that is also true of 
the other offerings in the series. For one 
thing, you will need Heath's ET-3300B 
breadboard/trainer (or a similar device) to 
build the experimental circuits. That 
trainer costs $99.95 as a kit ($179.95 fully 
assembled) and is used in many of Heath's 
courses. You also should have access to an 
oscilloscope as well as to a good digital 
multimeter. 

Considering the fact that the additional 
items needed are things that should be on 
any reasonably equipped workbench, the 
Heath TTL/CMOS Practical Circuits 
Course, which sells for $59.95, has to be 
rated as a worthwhile investment. It is not 
only appropriate for the professional who 
may need a refresher course, but also the 
novice who is just getting his feet wet in 
electronics. R-E 

continued on page 30 






It 



TTHTW^ 



I 



Starting today, we're standing the 
scanner radio on its ear. Because 
we've forged ahead— way ahead— 
in radio frequency and digital 
technology. 

Introducing the 
Bearcat® CompuScan™ 2100. 

It's the first scanner radio 
designed to put the power of a 
personal computer to work for you. 
Now you can scan up to two hundred 
channels. Stack levels of priority so 
you'll hear vital calls in order of 
importance. Automatically search, 
store and count transmissions for 
accurate "pictures" of activity 
within frequency limits you select. 

And with automatic video memos 
you'll know more than you've ever 
known before. The channel user, 
special codes, jurisdictions, phone 
numbers, alternate frequencies— 
any information you've pro- 
grammed is automatically 
displayed when the channel <C 
is active. t^-. 

With ten bands including 70- 
centimeter, 2, 6 and 10 meter 
FM Amateur, Military Land Mobile, 
AM Aircraft, plus Low, High, 
UHFandUHF-T bands. 

For a real earful— and eyeful — 
see your Bearcat scanner dealer. For 
the name of the dealer nearest you, 
just call 1-800-S-C-A-N-N-E-R. 
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Coin Controls Model 5000 
Pro Joystick 
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JUST AS MANY THINK OF XEROX WHEN 

they think of copying machines and 
kleenex when they think of tissues, ask 
most people about home videogames and 



the name that comes to mind is Atari. For 
a couple of years (and that's a long time in 
the volatile videogame industry) the VCS 
was the runaway sales leader, and for 
good reason — it offered good game 
play, a wide selection of titles, and was 
popularly priced. 

Of course, the system has a few well- 
known problems. For one thing, the 
graphics, never really outstanding to be- 
gin with, cannot be compared to what is 
available on most recent models. And 
then there's the joystick. That joystick has 
created more than its share of sore wrists, 
sore thumbs, missed scoring oppor- 
tunities, blown games, and frazzled 
nerves. It has also given rise to a whole 
new group of products specifically aimed 
at relieving the gameplayer from many of 
those miseries. 

Needless to say, we're talking about 
replacement joysticks for the VCS, In just 
a short time a multitude of joysticks and 
joystick enhancers have appeared on the 
market. Those products range from hand 
shock absorbers to wireless remote-con- 
trol devices. 

We've recently had a chance to try out a 
new joystick that definitely merits your 
consideration. It is the model 5000 joy- 
stick from Coin Controls (2609 Greenleaf 
Ave., Elk Grove, IL 60007), and we 
would like to tell you more about it. 



Advantages 

As is obvious at first glance, that joy- 
stick addresses directly some of the most 
often heard complaints concerning the 
standard Atari joystick. For starters, at the 
top of the nylon-covered steel shaft is a 
large I'/j-inch control knob; that gives the 
joystick an arcade look and feel, and the 
gameplayer something to "hold on to." 
With that knob, quick moves and turns, so 
critical for successful play in games such 
as Pac-Man, become much easier to ex- 
ecute. 

Turning to the fire button, it appears as 
if all of Atari's design engineers were 
right-handed. That's because the posi- 
tioning of the lone fire button is such that 
the joystick cannot be conveniently used 
by most left-handers. In the model 5000, 
that problem has been solved by simply 
adding a second fire button in the upper 
right-hand corner. 

Finally, the model 5000 features a five- 
foot cord that really lets you "sit back" 
and enjoy your game. The extra couple of 
feet may not sound like much, but it can 
make quite a difference. 

Drawbacks 

Even with ail it has going for it there are 
two things you should be aware of before 
purchasing this joystick. First of all, it 
does not play the same as the Atari. That's 
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VALUE-PACKED 
COMPONENTS. 



In just a few years NTE semiconductors have become 
the industry standard for quality and value! 

That's because, before being packaged in their bright 
green polybags and cartons, they've been tested on 
state-of-the-art equipment to ensure they meet or 
exceed the specs of original devices. And to back up 
that claim of quality, we back NTE replacement parts 
with an exclusive two-year warranty. 

So, next time you need to replace or design, look for 
the big green and white NTE. You'll find device type, 
rating limits, diagram and competitive replacement 
listed right on the package! 

Ask your local NTE distributor for our new 
Replacement Master Guide, available early In 
1 984. It lists more than 3,000 quality NTE types 
cross -referenced to over 280,000 industry part 
numbers! Or for more information write: 



NTE 



New -Tone Electronics, inc. 

44 FARRAND STREET • BLOOMFIELD, NEW JERSEY 07003 
(Formerly TCG) 
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B&K PRECISION 

100 MHz FREQUENCY COUNTER our PRICE 

144 




MODEL 1803 g 
REG. S169.95 



50 



• 5 Hilo 100 MH/ range ■ 3 digit LED 
display • Leading zero blanking # Low pass 
filter • BNC Connector Input * Overflow 
Indicator • Batlery or AC powered 

• Charger/ AC Adaptor included wilh Model 
1803. 



NTSC COLOR BAR GENERATOR 

MODEL 1251 
REG. S995.O0 

OUR PRICE 



849 



95 




* GencrraiEs a wide variety of tesl signals and patterns lor comprehensive lestmcj 
servicing and adiustmeni of virtgaNy a ! l types ol television and video equipmeni 

* Vid- *o vkitlerns include standard NTSC color bats. -IWQ. and staircase ai two lewis 
o 1 burst phase chrominance • J full assortment of convergence patterns, raster 

> I wS gated or lull field multibus 
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DIGITAL 
CAPACITANCE METER 
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MODEL DCM-601 
REG. S149.95 

OUR PRICE 



195 



• Digital ir.spuiv r.wsy and correct 
readout • High accuracy; TOO PPM 
0.5% • LSI-circuit provides high 
reliaollitv and durability • LCD display 
provides low power consumplron. 



FORDHAM 

550 MHZ 
FREQUENCY COUNTER 



OUR PRICE 

?M°r $ij,Q95 

REG. S1 99.95 l^f^ 

• fi-digil high frequency counter with a 
switch selectable input using single 
BNC • Completely assembled • Pre- 
Calibrated- Pre- tested. 



FLUKE 70 

# Ana lug Display • Rotary Knob 

• Volts AC & DC • Resisirince to 32 Mil 

* TO Amps # Diode Test ■ 3200 
Counts • Fasl AulDrgngjng * Function 
Annunciators tn Display * Power- 
Up Sell Test • 2000+ Hour Battery Lite 
w/Power Down "Sleep Mode" ■ New 
Tesl Leads • VDE £ UL Approval 
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• 05% Accuracy 

• Viiriu;il Qf Autorange 

• 10A + 300 mA Range 

• Beeper 



$ 85 



*U. 7% Accuracy 

* AulwangcOnly 

* 10 Amp Only 



77 

$129°° 

• 0.3%^ccuiacy 

• Manual or Autorange 

• 10 A + 300mA Range 

• Seeper 

• -i-Hoia FunctH>nj 




TACH I PORTABLE OSCILLOSCOPES 



MODEL V-222 (20 mHz) 
REG. $695.00 



MODEL V-422 (40 mHz) 
REG. $895.00 





OUR PRICE 

$"7ftK00 



OUR PRICE 

$ 590 75 mmmmmmmmmmmm 

• New senes of scopes provides high performance and: lignl weight » Large 6-inch 
rectangular, iniemal graticule CRT ■ Aulofocus circuil and scale illumination ■ oc 
ollsel funcion * Vollage and frequency reading outputs * High accuracy - j:3% 

• Highserisilivity- 1 mvVdiv. 



LEADER 



NTSC WAVEFORM MONITOR 

MODEL LBO-5860 OUR PRICE 
REG- $2050.00 



M850 




Permits displaying vertical interval tesl and reference 
signals by liont panel line selector. 

NTSC VECTORSCOPE 

MODEL LVS-5850 OUR PRICE 
REG. $2050.00 



1850 



Convenient method for observing and measuring She 

reLUive phase and amplitude ol chrominance signal 
components 
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DC TRIPLE POWER SUPPLYST 

MODEL WP-708 
REG, S479.95 
OUR PRICE 



399 



95 
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■ Dual DC Voltmeter * Triple DC Power Supply • Three separate completely 
sedated DC power supplies: two 0-20V at Q-2A. one fixed 5V al 4 A 



SOLDERING STATION 

MODEL ECZOOO 
OUR PRICE __ 



WELLER 

SOLDERING STATION jfr 

MODEL EC1000 Il9%7 

OUR PRICE ^- 

$ 109 95 



* Identical lo the EC20G0 excepi LED 
Diqiigi lemperdiure readout 

* The EClOOO is o"iai comroNed 



• Continuously 

variable lip 

temperature 

Irotri 350 1.0 350 F • Positive 

temperature coeEdcrent sensor inside 
Ihe lip provides lemp-eiatureteedPaci 1 ; 
lo maintain tip lemneralure al a sei 
POinl 



I 



260 Motor Parkway. Hauppauge, N.Y. 11788 



■ Master Charge N i $rate 

■ VISA ■ COO residents *M 

■ Money Order appropriate 

■ - I-- ■ sales tax 

COOS extra [required 25^. deposit) 



ABO FOR SHIPPING AND INSURANCE 



SO-BSOIW 
SSSIOOtoS 500.00 . 
S501.Wr»S 750.00 
S751. DO to $100000 
met S1000 00 



S 4,50 
. S S.SO 

. s a.so 

SI! 50 
S15 



TOLL FREE 



mimiiiiWM: 



I in N.Y. State call 800-832-1446 
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because the throw distance of the shaft is 
much shorter, and the arcade-like leaf 
switches are much more sensitive than 
what you might be used to. As a result, 
you'll be able to change directions much 
more quickly, but a light touch is required 
to prevent "overcontrolling. " 

The other problem is the one that this 
reviewer found the most disconcerting. 
The twin red tire buttons are over-sized 
and hair-trigger sensitive for sure action 
and quick response. The problem is that 
both of them are always active. It is very 
easy to accidentally brush the one you are 
not using during the heat of battle. Be- 



cause of the button's sensitivity, more 
often than not that results in a shot, or 
what have you, being fired. 

Thus, you should expect that your 
scores will decline at first. Rest assured 
that this is only temporary. Once you're 
acclimated to the joystick, you'll be easily 
passing your previous bests. 

One thing is certain: Coin Controls has 
done its best to produce a product that will 
stand up to the rigors of even the heaviest 
use. That is evident by such things as the 
decision to use a steel rather than plastic 
shaft. And then there's the two-year war- 
ranty — if the joystick or its components 



prove to be defective due to workmanship 
or materials, the company will repair (he 
joystick free of charge. 

All-in-all, the model 5000 grades out 
as a good buy. Once you're used to its 
sensitivity, it will help maximize your 
scores. In addition, it is well made and 
backed by its manufacturer. The device is 
compatible with the Atari VCS, 400, and 
800; Sears Arcade Game; Commodore 
VIC, and any other videogame or com- 
puter that uses the Atari joystick. It carries 
a suggested retail price of $19.95. R-E 



Electronics Paperback Books 

Projects For Project Builders 

CHECK OFF THE BOOKS YOU WANT 
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ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 240. Massapequa Park. NY 11762 
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Number oi LXX3KS ordefPU L 

final ftrc-o or books 

Sate? TV I Ny siaia Rtstdanii e*sh/| 

STipping and Handling 

(75*- 1 or ? btx*5 3(k each addl bookf 

TOTAL ENCLOSED . 
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Global Specialties 

Corporation Model 5000 

Counter-Timer 
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THE GLOBAL SPECIALTIES CORP. (70 FUL- 

ton Terrace, New Haven, CT 06509) has 
introduced a novel instrument, their 
model 5000 Counter-Timer. It will mea- 
sure frequency, period, and pulse width of 
any signal up to 50 MHz. What makes 
this device so novel is not what it does; 
there many instruments on the market that 
perform the same functions. Instead, this 
continued on page 113 
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What if there were a 
faster way to build and 
test circuits? 

There is. circuit-Strip from AP 
PRODUCTS makes circuit building 
a snap, giving you more time to 
experiment, to create. With a 
Circuit-Strip solderless bread- 
board, all you nave to do is plug 
in components and intercon- 
nect them with ordinary #22 
awc solid hook-up wire, if you 
want to make a circuit change, 
just unplug the components in- 
volved and start over. It's just 
that easy. Circuit- Strips feature 
610 plug-in tie-points and have 
a capacity of up to 6 14-pin 
DIPs. Four separate distribu 
tion buses of 35 tie-points 
each give you access for 
power, ground or signal. 



What if it were easier to 
identify tie-point 
locations in a circuit? 

it is. Circuit-Strip has a molded - 
in alpha-numeric grid for in- 
stant identification of every tie- 
point. Schematics can be la- 
beled with each tie-point loca- 
tion to make circuit building 
faster and troubleshooting 
easier. Circuit-Strip is ideal for 
electronic training programs as 
well as laboratory use. 





what if Circuit-strip had 
a new low price? 

It does. circuit-Strip now carries 
a suggested resale price of only 
$12. That means that the best 
tool for the job now has the 
best price ever. 

what if you need more 
information? 

That's easy, too. Just call toll free 
800-321-9668 for the name of 
the distributor near you. (In 
Ohio, call collect (216) 354-2101.) 




A P PRODUCTS INCORPORATED 

9450 Rneneedle Dr. • Box 540 

Mentor, Ohio 44061 -0540 

[216] 354-2101 

TWX: 810-425-2250 

In Europe, contact A P PRODUCTS 

GmbH Baeumtesweg 21 

□-7031 Weil 1 * West Germany 

Phone: (07157] 62424 

TUX: B41 07 23384 
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NTS Electronics 



Learn Robotics, 
Microcomputers. 
Microprocessors, 
Digital Video, Test 
Equipment and more 
with NTS inTRQniC home 
training. Courses include 
state-of-the-art equipment, 
lessons and texts to make 
your hands-on programs 
exciting and down-to- 
earth practical. 



NTS Intronic Training is a carefully developed 
and tested learning system providing a tho- 
rough intergration of advanced electronic 
hardware with modern lesson texts. The 
relationship between theory and practical 
applications is made clear through the 
hands-on experience of building and 
assembling kits of state-of-the-art 
equipment. Courses include a wide 
variety of test instruments, both digital 
and analog, as well as other units 
not shown here. And, depending on 
the NTS program you select, you 
can earn up to 30 CEU credits for 
successful completion. Our full- 
color catalog has complete 
details. NTS has taught 
industrial skills for over 
78 years — a record 
that has no equal. 




HERO 1 is included in two 
courses, one basic and one 
advanced. You'll cover 
principles of industrial 
electronics, microprocessor 
troubleshooting, fundamen- 
tals of mechanics, and robotic 
applications in industry. 
You'll learn analog and digital 
skills, radio control, fluidic, 
pneumatic and servo-mechanisms, 
as well as computer interfacing 
and robotic programming. 
HERO 1 , complete with arm, 
gripper and speech synthesis 
board, is a fully self-contained 
electro-mechanical robot — the 
featured unit in the most 
exciting training programs 
ever offered in home study. 
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Training 



FIRST WITH TOMORROW'S 
TECHNOLOGY 



Simulated TV Reception 



1. Advanced "Z Chassis" NTS/HEATH "Smart Set 

with computer space command remote control and 
space phone. Originate or receive telephone calls 
through this set and the number appears 
on the screen-store your police and other 
emergency numbers into memory which may 
be recalled and auto-dialed at any time. 
Traditional and incomparable picture quality. 
Unit has Quartz Controlled Tuning, 178 
channel capacity, remote antenna switch 
accessory for reception of VCR, VDR, Broad- 
cast, Cable, Video Game's, and Personal 
Computer Input (no cable change) plus 
computer- controlled color. Featured 
in all-new Video Technology Course. 

2. NTS/ HEATH HN89A Microcom- 
puter is included in two programs. 
This famous and reliable unit features 
Floppy Disc Drive, 48K Memory on 
Board, CRT Terminal with its own 
Z-80 Processor, and standard 

keyboard as well as Numerical Input Keyboard. The growing 
importance of computer knowledge and skills have made 
these programs increasingly significant. The experience 
gained in assembling these kits is invaluable in the 
understanding of computer troubleshooting skills. 

3. NTS Microprocessor Trainer is included in our Industrial and 
Microprocessor Technology Course. It is a portable unit, contained in 
a convenient high-impact carrying case. Hardware/ 
Firmware includes Monitor Operating System- 
Expandable User Memory-User Experimental On- 
Board Section-Breakpoint Editor-Single Step Trace- 
Cassette I/O. 




Use tha mail-in card or fltl out and mall the coupon. Indicate the Hold at your chaic.n. 
fOna, only phase.) FREE toll color catalog will be sent to you by return mall. 



NO OBLIGATION 



NO SALESMAN WILL CALL 




NATIONAL 

TECHNICAL 

SCHOOLS 



TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 



NATIONAL TECHNICAL SCHOOLS Ds <" ms -° 2A 
4000 South Figueroa Street, Los Angeles, CA 90037 

Please send FREE color catalog on course checked below: 

Q Robotics D Computer Electronics 

D Digital Electronics □ Video Technology 

D Auto Mechanics D Home Appliances 

D Air Conditioning/Solar Heating 



Name . 



- Age . 



Address . 



Apt, 



_ City . 



. Zip - 



□ Check if interested in G.I. information. 

D Check if interested ONLY in classroom training in Los Angeles 
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BIG 



PERFORMANCE 



small 



PACKAGE 




Video Generator 



" Video output for all VCR, CCTV and 
Monitor Applications * 1 volt into 75 " 
load 

• RF output: CH 2, 3, 4 

• Scope trigger output for V or H sync 

• 10 step gray-scale staircase signal 
for video circuit analysis 

• 1 bar and 3 bar gated rai n bow pattern 

• 8 other dot, bar and line patterns 

• Operates from 2 std. 9V batteries or 
115VAC 

• Single slide switch control 

• Complete with test leads, protective 
cover, AC adapter, comprehensive 
instruction manual 



PRICED UNDER $200. 

THE 240 DOES SO MUCH 
FOR SO LITTLE!! 




THE HIGKOK ELECTRICAL INSTRUMENT CO. 
10514 ttjpont Avenue . Cleveland. Ohio 44108 
(316) 541-8060 . TWX: 810-431-8386 



NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



DESOLDERING TOOL, the PA 1707. com- 
bines the speed of powered desoldering with 
the economy of single-stroke hand pumps. It 
is designed for low-volume applications, and 
incorporates a ceramic substrate heater, re- 
placeable tips, and an easy- to-clean solder- 
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debris reservoir. The PA 1707 is priced at 
$26.95.— Paladin Corporation, 31332 Via 
Colinas, Suite 106, Westlake Village, CA 
91361. 

MICRO-OHMMETER, model 3205A, is a 
3Vfe-digit instrument using the 4 -wire meas- 
urement method to cancel lead-resistance er- 
rors inherent in 2-wire systems. Precise 
measurements can be made without the 
need for time-consuming adjustments. 
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The resistance under test is connected to 
the unit's constant-current source by one pair 
of leads, and a second set is used to measure 
the voltage drop across the resistance inside 
the connection points of the current leads. No 
corrections or adjustments to cancel extra- 
neous lead resistance are necessary; the val- 
ue read is precisely and only that of the 
resistance tested. For convenience in meas- 



urement applications, there is a 4-wire set of 
leads as a standard supplied accessory. 

The model 3205A is priced at $725.00. An 
optional BCD output, Option 01, permits log- 
ging of data and go/no-go checks to be made; 
the BCD Option 01 adds $125.00 to the 
price— Ballantine Laboratories, Inc., PO 
Box 97, Boontown, NJ 07005. 

PERSONAL COMPUTER, model HP 150, 
featuring a touchscreen display, allows busi- 
ness professionals to run computer programs 
with the touch of a finger or a pen. Instead of 
memorizing commands, typing in menu -se- 
lection numbers, or using a mouse, the user 
simply touches the display screen to operate 
this personal computer and its application 
programs. 

The model HP 150 uses an Intel 8088 16 -bit 
microprocessor to run Microsoft's MS-DOS 
2.0 operating system. That allows many pop- 
ular programs to run on this personal comput- 
er. 
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The system includes a keyboard; system- 
processor unit; bit-mapped graphics-display 
monitor; 256K of internal memory expanda- 
ble to 640K; a dual microfloppy 3Vj-inch disk 
drive; built-in terminal features, and built-in 
data-communication ports. The terminal fea- 
tures and data-communication ports accom- 
modate a full range of peripherals without 
using either of the two accessory slots in- 
cluded in the unit. 

The mode! HP 150 is priced at $3995.00.— 
Hewlett Packard, 3000 Hanover Street, Palo 
Alto, CA 94304. 

650-MHz FREQUENCY COUNTERS, model 
6000 (shown) and model 6500, feature two 
front- pan el BNC input connectors to allow 
flexibility in frequency measurement. The A 
input accepts signals from 5 Hz to 1 MHz with 
an input impedance of 1 megohm at 25 
picofarads, A switchable lowpass filter, with 
an LED indicator light, provides a 3-dB-per- 
octave rolioff at 60 kHz to facilitate audio and 
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Regency Scanners 

Bring you the Excitement of 

Police, Fire, Emergency Radio, and more. 



Our radios deliver the local 
news. From bank hold-ups to 
three alarm fires. It's 
on-the-scene action. While 
it's happening from where it's 
happening ... in your 
neighborhood. 

You can even listen to 
weather, business and 
marine radio calls. Plus radio 
telephone conversations that 
offer more real life intrigue 
than most soap operas. And 
with our new model MX5000, 
there's even more. 

UNIQUE CAPABILITIES 

Introducing the all new 
Regency MX5000, a 20 
channel, no-crystal scanner 
that receives 



continuously from 25 MHz to 
550 MHz. That's right! 
Continuous coverage that 
includes CB, VHF and UHF 
television audio, FM 
Broadcast, and civil and 
military aircraft bands. Plus a 
host of other features like 
keyboard entry, a 
multifunction liquid crystal 
display that's sidelit for night 
use, selectable search 
frequency increments, and a 
digital clock. 

PRACTICAL 
PERFORMANCE 

Another new addition to the 
Regency line is the 30 
channel MX3000. It's digitally 
synthesized so no crystals 
are necessary, and the 
pressure sensitive keyboard 
makes programming simple. 
What's more, it has a full 
function digital readout, 
priority, search and scan 
delay, dual scan speed, 



and a brightness switch for 
day or night operation. 

AT HOME OR ON THE 
ROAD 

With the compact design, 
slanted front panel, and 
mounting bracket the 
MX3000 and MX5000 are 
ideal for mobile* use. But we 
also supply each radio with a 
plug-in transformer and a 
telescoping antenna so you 
can stay in touch at home. 

See your Regency Scanner 
Authorized Dealer for a free 
demonstration on these and 
other new Regency 
Scanners. Or, write Regency 
Electronics, 7707 Records 
Street, Indianapolis, IN 
46226. 




MX50O0 



Mobile use subject to 
restriction In certain 
localities. 



7707 Records Street, Indianapolis, Indiana 46226 MX3000 
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ultrasonic measurements. The B input is 
used (or signals from less than 40 MHz to 
over 650 MHz, with an input impedance of 50 
ohms at 10 picofarads. Selection of A or B 
input is through a pushbutton control with 
LED indicators. 



1 I I I 




standard pushwheel and thumbwheel actua- 
tors. (All actuation styles are not available in 
each series.) 

There is a variety of sizes. The Series 1000 
have a width of .236 inches and a height of 
.551 inches, with rear mounting. The Series 
1100 have a width of .236 inches and a height 
of .709 inches, with front mounting. The Se- 
ries 1200 have a width of .300 inches and a 
height of .709 inches, with front mounting. 
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Both models also feature three-switch se- 
lectable gate times, with pushbutton opera- 
tion and LED indicators. That enables the 
user to choose gate times of 0.1 second with 
10-MHz resolution, 1 second with 1-Hz resolu- 
tion, or 10 seconds with Mo-Hz resolution. 
LED indicators for "gate open" and "overflow" 
provide additional convenience. 

The model 6000 has a trimline front panel 
with easily-accessible controls, pushbutton 
operation, and accurate frequency measure- 
ment from 5 Hz to more than 650 MHz. It is 
priced at $399.95. 

The model 6500 has an oven -oscillator 
time base, and is priced at $449.95. — Global 
Specialties Corporation, 70 Fulton Terrace, 
PO Box 1942, New Haven, CT 06509. 

PRINTER, the TRS-80 CGP-220, ink-jet 
printer, is a drop-on-demand printer that 
quietly prints text and graphics. It prints in 
seven non-smearing colors: black, red, 
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green, yellow, blue, magenta, and violet. It 
prints 2600 dots per second in graphics 
mode, with a resolution of 640 dots per line. 
The text mode offers 12 cpi at 37 (7 by 5) 
characters per second. 

Parallel and Cotor-Computer-compatMe 
serial interfaces (600/2400 baud) allow use 
with any TRS-80 computer, A screen-print 
utility for the Color Computer will allow the 
model CGP-220 to create multi-color 
printouts of color graphics screens produced 
from any graphics program. 

The CGP-220 is priced at $699.00.— Tan- 
dy Corporation/Radio Shack, 1800 One 
Tandy Center. Fort Worth, TX 76102. 

DIGITAL SWITCHES— five new series of 
miniature pushwheel switches featuring safe- 
ty-lock actuators to prevent accidental actua- 
tion and insure data security. They include a 
special pushbutton that is set with a pointed 
instrument such as a ballpoint pen, and a flip 
up pushbutton that folds flush with the switch 
surface when not in use. Also offered are 
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The Series 1300 have a width of .300 inches 
and a height of .945 inches, with front mount- 
ing, and the Series U00 have a width of .315 
inches and a height of .945 inches, with front 
mounting. The prices for the switches range 
between $2.00 and $4.66, depending on se- 
ries and configuration. — EECO Incorpo- 
rated, 1601 Chestnut Avenue, PO Box 659. 
Santa Ana, CA 92702-0659- 

VOLT-OHMMETER, model 3525 Digi-Probe 
is battery-operated, and shirt-pocket size. It 
uses a 5mm easy-reading 3.5-digit LCD dis- 
play with a "data hold" feature to facilitate 
continued on page 43 



WHY SPEND A FORTUNE ON A 

DIGITAL CAPACITANCE 
METER? 

As a matter of fact you don't have to pay 
$180 to $500 and up anymore for a Digital 
Capacitance Meter that is both depen- 
dable and rugged with good accuracy. 
The MC100A comes completely assembl- 
ed and calibrated and al $79.95 is an 
outstanding value. The extensive range of 
30 pF to 9,999 uF (no external meters re- 
quired) and true hand held portable size 
{only 4V«" x 2V»" x W» M } make the 
MClOOA an extremely practical and easy 
to use instrument for the hobbyist techni- 
cian or engineer. 

CHECK THESE OTHER FEATURES 
'Basic accuracy 2% (± one count) on 
pF, nF ranges, 5% (± one count) on uF 
range. 

*Uses Single 9V battery (not Included). 
"Decimal points llghl up when batlery is 
tow or when capacitor is overrange. 

* Full 4 digit high efficiency LEO display 
uses special circuitry to save on batteries. 

* Maximum conversion lime for 9,999 uF 
is less than 6 seconds. 

* Constructed with a tough impact resis- 
tant plastic case. 
*90 day parts and labour warranty. 
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PLEASE SEND ME 

(Quanlltfl MC100A(s) a S79 95 US. 

Shppfig & handing J2.25 



□ I ENCLOSE CHECK U MONEY ORDER O BILL MY VISA 
U VISA CARD HO. EXPIRY DATE 

Immediale shipping on orders with money ordera or VISA 
Personal checks please allow 2 to 3 weeks lor clearance 

NAME 

ADDRESS _ 
CITY 



S_ 
t_ 
$_ 

TOTAL *_ 
SIG MATURE 



STATE 



ZIP CODE 



KAIL TO DAETRON 1748 MAIN STREET, SUITE 105 
BUFFALO, NY. 14211 
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Amazing new solid- 
state oscilloscope... 

fits in the palm of your hand 



CRT oscilloscopes just became 

Obsolete ! The revolutionary new solid-state digital 
LED Pocket-O-Scope does it all, in a 4 -ounce package you 
can put in your pocket. 

Easy to use. Ideal for the hobbyist or the technician. The 
Pocket-O-Scope is 100% solid-state, focus and brightness 
on the 210 point, high-intensity illuminated screen are elec- 
tronically self -controlled. The trace is always in sharp 
focus. Zero and sweep positions are maintained automati- 
cally. Zero-reference, or cross-over line is always centered 
for full trace minimum on the screen. Automatic internal 
circuitry always assures a properly positioned wave form. 
4 solid-state controls do it all. The only knobs on the 
Pocket-O-Scope are for positive and negative sensitivity 
and for coarse and fine synchronization of the frequency 
of the incoming signal- The easiest to use, full capability 
scope available! 

Years in development. The Pocket-O-Scope is the culmina- 
tion of years of development in high technology, micro- 
electronic components and digital design. 
Features: All solid-state, digital design • Hand-held or 
bench operation • High resolution 210 point, 1.5" square 
display • Battery or A/C operation with adapter • Factory 
calibrated — never requires recalibration • Full function, 
single trace capability plus Vi channel dual trace and signal 

inverter • Full 
overload protec- 
tion to prevent 
damage to scope 
• Automatic 
zero voltage 
centering • 
Automatic free 
run or locked 
| image • Auto- 
matic full hor- 
izontal sweep 
circuit • 
External 
input/output 
for add-on 
capability 
Specifications: 
5 Megahertz 
bandwidth • 
Sensitivity— 
vertical, 
10MV* 
Accuracy 
+ 3% on 
wave forms— 
sweep linearity ± 
5% "Time base 
— . 1 microseconds 
to .5 seconds 




• Vertical gain - to 120 volts • Continous free run to 
locked image response • Power supply 9VDC— dual polarity 
Controls: Single or dual trace • On-off , battery-A/C • 
Sensitivity; separate pos. & neg. controls • Sync C & Sync 
F controls 

Limited, 90-day warranty 

No risk introductory offer. The revolutionary Pocket-O- 
Scope is a development of Calvert Instruments, Inc., for 
25 years a manufacturer of electrical equipment. As an 
introductory offer for a limited time only, you can buy the 
Pocket-O-Scope including a carrying case, A/C adapter, 3 
standard "grabber" probes and 2 high voltage probes for 
only $249.95, a $321 value. If you act now, you will also 
receive FREE Calvert's 200-page Comprehensive Oscillo- 
scope Training Manual, a $1 5.95 value! 
Put your Pocket-O-Scope to the test for 
two weeks. And if you 
decide, for any 
reason, that the 
Pocket-O-Scope 
is not for you, 
return it within ^ 
the 14-day trial 
period for a prompt 
refund. The training 
manual will still be 
yours to keep. 

Mail this coupon today, or call toll-free* while 
the introductory offer is still in effect. 




19851 Ingersoll Dr., Cleveland OH 44116 • 216-356-2155 

Please send me; 

Pocket-O-Scopefs), including carrying casc h A/C adapter, standard and high 

[MBberi voltage probes, and FREE (raining manual. (Batteries no[ included) all Tor 

S249.95 plus S5 for postage and insurance. Ohio residents add 6.5% sales tax, 

Pockct-O-Scope only with standard probes: $179.95 plus $5 postage. 

Ohio Residents add 6.5^ sales tax. 
n My check is enclosed. 

O Please charge the credit card account checked below. (Fill in all Recount number 
digits of the one credit card you wis I ■ to use.) 

Hk02B4 



O MasterCard 



HVisa 



□□□□□□□□□□□□□□□□□□ 



Expiration 
Date 



Interbank 
No 



[MtwOrtHlA 



Full signature_ 



-Apt.. 



Ciljr_ 



Statt_ 



_ZiP'_ 



•CALL TOI.L-FRKF SOQ- 835-2246 KXT. 11 8 to order by phone, request 
further information or to inquire about becoming a distributor. 
In Kansas, call S00-362-2« I Ell. 1 18. Allow 6-8 weeks for delivery. 
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The best 60MHz scope 
costs only $1150. 
It's from Kikusui. 




That's right. Only $1150 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have 
four other scopes for as low as $600 in our new 5000 Series. 

Not only that, we're offering a two year warranty on each of them, compared to other big 
name companies' limited one year warranties. 

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series 
in lab quality, chop frequency, and trigger view. Ours also have more display modes, higher 
acceleration for better brightness, and sharper focus for better resolution. 

Each scope in our 5000 Series is crafted so that it can be used for production, field service, 
consumer electronics servicing, or even personal use.The 5060 is a 60MHz scope with 3 chan- 
nels, eight traces, delayed sweep, delay line and alternate sweep, and priced at $1150. Models 
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger- 
ing, automatic focus control and a delay line. If you're interestea in a 20MHz scope, we have 
our 5020 and 5021 models with features similar to our40MHz scopes. Both the 5041 and 5021 
also have delayed sweep. Prices at $920 for the 5041, $795 for the 5040, $690 for the 5021 
and $595 for the 5020. So, whatever model suits you best, you can't get a better scope for 
the money. 

Of course, there's a reason we're able to offer these bargains and quality. We're one of the 
biggest manufacturers of scopes in the world, with over 30 years in the business. Another reason 
is KIK's nationwide network of lab quality maintenance facilities. 

Write us and we'll send complete specifications back to you. Or just take a little time to call 
us. Ifs a small price to pay to get big time quality and service. 



For sales and technical information 

call toll free 800-421 -5334 

(in Calif., Alaska, Hawaii 213-515-6432). 



Order Toll Free 
800-421-5334 



O Kikusui 



INTERNATIONAL CORR 



17819 Rgueroa Street 

Garctena, Calif. 90248 

TWX 910-346-7648 

4fr In Canada call: Interfax Systems, Inc. 514-366-0392 



VISA" , 




M a s terCa rd . 



Subsidiary Of Krtuiui EleclrorHcs Corp. JM17S Shinrnaruko+htgasni. Nafcaharu-Kg-Kowaiakj Qly Japan (tW4] 41VG111 
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NEW PRODUCTS 



continued from page 40 



measurements in low ambient light or in con- 
fined areas. It also enables the user to "hold" 
the reading for later review. An instant-tone 
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continuity test permits rapid testing of diodes, 
shorts, and circuit continuity. Volts, ohms, 
and continuity are selected with a function 
switch. AC and DC volts are selected by 
pushbutton, with AC shown on the LCD dis- 
play. 



The model 3525 has 13 ranges, and range 
selection in all functions is fully automatic. 
Blinking-digit overrange indication and low- 
battery visual indication are provided. Interna! 
overload protection is to 750-volts AC/DC in 
voltage ranges and 250-volts AC/DC in ohms 
and continuity ranges. The Digi-Probe is 
priced at $65.00-— Triplett Corporation, 
One Triplett Drive, Bluffton, OH 45817. 

HEX KEYS AND DRIVERS are now available 
in five new popularly-sized pouched assort- 
ment sets. There are three "L" style hex key 
sets: No. BLMK6 is a 6-piece metric set con- 
taining sizes from 1.5mm to 5mm, and is 
priced at $11.46. No. BLMK9 is a 9-piece 
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metric set with sizes from 1.5mm to 10mm, 
and is priced at $19.90. No. BLK9 is a 9-piece 
inch set with sizes from 1/1 6th inch to 3/8ths 
inch, and is priced at $19.90. 

There are two driver-style hex key sets: No. 
HBLKM7 is a 7-piece metric set with sizes 
from 1 .5mm to 8mm, and is priced at $22.60. 
No. HBLK8 (shown in photo) is an 8 -piece 
inch set with sizes from 7/64ths inch to 
5/16ths inch, and is priced at $24.60. 

The keys allow easy access in restricted or 



hard-to-reach areas. They set or remove Al- 
len-type screws at angles up to 30 de- 
grees.— Vaco Products Company, 1510 
Skokie Blvd., Northbrook, IL 60062. 

POWER AMPLIFIER, the Delta/Omega 
TM2000, actively controls the voice coil to 
develop precision in your sound system. It 
reduces ERD (Effective Radiation Distortion) 
and selects compensation needed to re- 
produce the realities of the original music 
being played.. 

The TM2000can deliver 600 watts continu- 
ous average output power into 8 ohms from 
DC to 45 kHz with no more than .05% THD. 
Power at clip point (less than .01% THD) is 
2000 watts RMS into 2.2 ohms, 10 to 500 Hz; 
50 Hz, 50% duty cycle tone burst. The stew 
rate is 32 volts per microsecond; IM distortion 
(60 Hz-7KHz 4:1) is less than .05% from .1 
watt to 600 watts into 8 ohms; and less than 
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,01% at 600 watts into 8 ohms, and 1200 watts 
into 4 ohms. The harmonic distortion (true 
RMS) is less than .05% from DC-45kHz at 



0n W ei GO* 

The new Series V Digital/Analog Keyboard 
Controllers from PAIA offer enough stan- 
dard features and optionstofill every need 
from stage to studio. Standard features 
include Pitch & Modulation Wheels. Gate 
and Re-trigger outputs. Low Note Rule 
Priority. Smooth Pratt-Read Action, Light 
weight and only 2" high. 

You have your choice of: 

• 37 or 61 Note Actions 

• Exponential Or Linear CV. 

• MIDI or Parallel Digital 

• Mono or Poly 

• Factory Assm. or Low Cost Kits 

Best of all. prices start at less than S180 

call our toll-free line 
1-800-654-8657 

9AM lo 5PM CST MOM FBI 

for price & ordering details 
& get your free MA catalog ! 

Direct mailorders and inquiries to; Dept.HR 

ROiA Electronics, Inc. 

L 10?OW W>l*h,re Oklahoma C-T V OK 7J1 16 <405>9d3 9626 
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STEREO CATALOG 
and FM DIRECTORY 

Get all the newest and latest information on the new 
Mcintosh stereo equipment in the Mcintosh catalog. In 
addition you will receive an FM station directory that 
covers all of North America, 






Mcintosh Laboratory Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904-0096 

NAME 



RE 



I 



ADDRESS 
CITY 



_ STATE. 



_ZIP . 



If you are in 3 hurry for your catalog please send the coupon to Mcintosh 
For non rush service send the Reader Service Card to the magazine 
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600 watts into 8 ohms; less than .001% from 
20Hz-400Hz, increasing linearly to .05 at 20 
kHz, 600 watts into 8 ohms. 

Output impedance varies from +8 ohms to 
- 8 ohms; input impedance is 25K ± 5% with 
standard balanced bridging input; 44.76K 
±5% at unbalanced remote-protect con- 
nector input. Hum and noise (20Hz-20KHz) is 
120 dB below 600 watts into 8 ohms; typically 
128 dB. The turn-on is switch-selectable for 
instantaneous or 4-second delay. 

The Delta/Omega TM2000 is priced at 
$2,995.00.— Crown International, 1718 W. 
Mishawaka Rd., Elkhart, IN, 46517. 

ANALOG MULTIMETERS, model DP-300, 
model DP-306, model DP-310, and model 
DP-316 all feature shock-absorbing PCB 
mounting; taut-band meter; low 25-ohm and 
30-ohm mid-scales. They measure up to 
1200 volts AC and DC, and feature a 0,3-volt 
DC scale. They will withstand a 5-foot drop. 
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The model DP-300 and DP-306 also fea- 
ture a - 60T to + 482°F temperature range, 
while the model DP-310 and the model 
DP-316 feature a continuity buzzer for test up 
to 500 ohms, a built-in h, e tester (0-1200), and 
a dB range of - 10 to + 23/31/43/51/63. 

The model DP-300 is priced at $40.00; the 
model DP-306 is priced at $45.00; the model 
DP-310 is priced at $47.50, and the model 
DP-316 costs $52.50.— A.W. Sperry Instru- 
ments, Inc., 245 Marcus Boulevard, Haup- 
pauge, NY 11788. 

VIDEO TUNER, model AVS-2100, combines 
an electronically tuned, digitally synthesized, 
133/134 channel, cable-ready tuner; a pre- 
amplifier with special signal-processing ca- 
pabilities, and a microprocessor-controlled 
input/output switcher. 
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The model AVS-2100 also features ran- 
dom-access tuning via the remote-control 
unit. The direct-access remote-control unit al- 
lows the user to select one of two video-input 
sources, in addition to a home computer or 
videogame. The user may also select syn- 
thetic stereo via remote control. 

The model AVS-2100 is priced at 
$590.00— Jensen Sound Laboratories, 
4136 North United Parkway, Schiller Park, IL 
60176. R-E 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 x rate $605 per each insertion. 

• Reaches 235,323 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS, RADIO-ELECTRONICS, 
200 Park Ave. South. New York, NY 
10003. 




TELTONE'S TRK-957 KIT makes it easier 
and less expensive to breadboard a low- 
power, central office quality DTMF detection 
system. The included M-957 DTMF Receiver 
decodes 12 or 1 6 digits and operates from 5to 
12V dc. The sensitivity, wide dynamic range, 
noise immunity, and low-power consumption 
make it ideal for telephone switching, com- 
puter and remote control applications. The 
TRK-957 DTMF Kit is only $24.75. To order 
call: TELTONE, 1-800-227-3800, ext. 1130. 
CIRCLE 5 ON FREE INFORMATION CARD 




SURPLUS ZENITH SSAVi TV DE- 
SCRAMBLER - This is the real McCoy man- 
ufactured by Zenith and used by UHF Station 
operators in: Ann Arbor Ch 31, Baltimore Ch 
54, Chicago Ch 66, Dallas Ch 27, Min- 
neapolis St. Paul Ch 23, San Jose Ch 48, St, 
Louis Ch 30, Tulsa Ch 41, Washington Ch50, 
Boston Ch 27. This unit delivers picture & 
sound out of TV, no internal connections. 
Complete with power adaptor (24 & 12 voit 
dual). Fast shipping, insured direct to you 
from Detroit. To order: send check or money 
order $189.00. VIDEO ELECTRONICS, 
3083 Forest Glade Dr.. Windsor, Ontario 
N8R-1 W6. Quantity Orders (519) 944-6443. 

CIRCLE BQ ON FREE INFORMATION CftRD 




SHEET METAL WORKER - The 24" TRIOK 
is a Press Brake, Shear and Slip-roll 
machine-perfect for research and develop- 
ment or maintenance shops. Over a 
thousand machines world wide in little to the 
largest companies. For free literature on this 
and our other sheet metal working machines 
contact: PACIFIC ONE CORPORATION, 
513 Superior Ave. Suite K404, Newport 
Beach, CA 92663, (714) 645-5962. 
CIRCLE 78 ON FREE INFORMATION CARD 




STOPSLIP " PADS eliminate sliding of parts 
and acts as "third hand". Extremely high fric- 
tion coefficient. Available in convenient desk- 
top sizes, 2mm thick, green color, can be cut 
with scissors. Simple clean- up with soap and 
water. StopSlip" pad 250mm x 250mm x 
2mm priced under $10. Free sample. SOL- 
DER ABSORBING TECHNOLOGY INC., 
South End Bridge Circle, Agawam, MA 
01001. Toll free #1-800-628-8862. 

CIRCLE 14 ON FREE INFORMATION CARD 
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COVER STORY AUDIO KITS from Radio 
Electronics 5-6/78, 2/80 and 3-4/81 . Our $69 
Graphic Equalizer (.02% THD, 12 bands, 
92dB S/N), $40 PLM-1, and $120 ASRU 
(Noise Filter/Expander increases dynamic 
range by 18dB) are attractive, excellent per- 
formers. Free shipping with prepaid orders. 
Free catalog with lots more. SYMMETRIC 
SOUND SYSTEMS, 856J Lynn Rose Ct., 
Santa Rosa, CA 95404. (707) 546-3695. 
CIRCLE 55 ON FREE INFORMATION CARD 



45-PIECE 

COMPACT ELECTRONIC TOOL KIT 

A complete assortment of high quality tools. 
Includes: 13 screwdrivers; 10 pc. hex key set; 
adjustable wrench; groove-joint plier; cutter; 
chain & long nose pliers; wire stripper; knife 
and replacement blades; soldering iron; sol- 
der, desoldering wick; soldering aid; heavy- 
duty padded zipper case. Model K-Z3 $99.00 
postpaid. We accept Mastercard, Visa and 
American Express or check. 100% satisfac- 
tion guaranteed or full refund. To order, call 
1-800-225-5370. (In MA call (617) 272-5051.) 
Contact East, Inc. P.O. Box 160 Burlington, 
MA 01803. 
CIHCLE 5 6 ON FREE INFORMATION CARD 




ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color, b&w, 20mm. foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost — $5. Sell for $100 = 
$95 profit; x 5 CRTs = $475 daily; x 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 
CIRCLE 57 ON FREE INFORMATION CARD 




VIDEO CASSETTE REMINDER VHS and 
BETAMAX — Prolongs the life of tapes and 
tape h eads. Saves t im e and i s f u 1 1 y au tomatic . 
$49.95 plus 5% shipping and handling. 
Check or money order. No COD'S please. 
Send $2.00 for catalog on Video, Computers, 
and telephones. Bay State Electronics, P.O. 
Box 263, Accord, Mass. 02018. For records: 
Fred Means, 1 Tick Tock Ln., Weymouth, 
MA 02189, (617) 335-6249. 
CIRCLE 32 ON FREE INFORMATION CARD 




MINIATURE WN 5% CARBON FILM RE- 
SISTORS offer superior overall performance 
characteristics compared to carbon composi- 
tion resistors - at significant cost savings! EIA 
color coding. 1 ohm thru 10 megohm. $3.75 
per hundred per value. Mastercard, Visa, 
American Express, accepted. Please add 
$2.00 for shipping. California residents add 
6% Sales Tax. No C.O.D. ACORN INDUS- 
TRIAL ELECTRONICS P.O. Box 10846, 
SANTA ANA Ca. 92711. 1300-D E. Edinger 
Ave., Santa Ana, Ca. 92705. (714) 
547-8424. 
CIRCLE 46 ON FREE INFORMATION CAHD 
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MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gerns- 
back Publications. This issue appeared in 
April 1908— just 75 years ago. You can own 
your own reprint of this unique first edition for 
just $2.50 plus 75c P&H, It's available from 
R-E BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003 



SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the sinewave, gated pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, waveforms and trouble shooting hints. 
Only $12.95 puis $1.50 first class shipping 
and handling. RANDOM ACCESS, Box 
41770R, Phoenix, AZ 85080. 
CIRCLE 17 ON FREE INFORMATION CARD 




RCA Manual Details Video Systems In- 
stallations. New 52-page manual, including 
36 simplified connection diagrams, guides 
layman and professional in hook-up of all 
makes of VCR, Video Disc, TV games, home 
computers, video cameras and TV sets. Get 
the handbook (1J7193) from your RCA Dis- 
tributor/Dealer, or send $1.95 postage/nand- 
ling to RCA Distributor and Special 
Products Division, P.O. Box 597, Wood- 
bury, NJ 08096. 

CIRCLE 26 ON FREE INFORMATION CARD 
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HOW TO REJUVENATE 
ANTIQUE RADIOS 



This will be 
coming to you 
when you 
subscribe to 
Radio -Elect r o nics : 



•HELPFUL 

CONSTRUCTION 

ARTICLES . . . 
Test Equipment 
Hl-H Accessories 
Telephone Accessories 
Music Synthesizers 
Computer Equipment 
Automotive Equipment 
Intruder Alarms 
Home & Car 
Video Accessories 



• NEWS ON NEW 
TECHNOLOGY . . . 

Computers 

Microprocessors 

Satellite TV 

Teletext 

Automotive Electronics 

Speech Synthesizers 

!C Applications 

• FASCINATING 
"HOW TO DO IT" 
ARTICLES . . . 

Build Your Own 

Projects 
Make Your Own PC 

Boards 
Wiring Techniques 
Soldering and 

Desoldering 
Design and Prototyping 
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COMPUTERS - VIDEO - STEREO - TECHNOLOGY ■ SERVICE 

Portable 

SHORTWAVE RECEIVER 

Buyers guide 

Inside the new 
767 COCKPIT 

Build an 

ACTIVE ANTENNA 

for your VLF receiver 

Back-to -school series 
POWER AMPLIFIERS 

Inexpensive and versatile \ 
2 DVM CIRCUITS \ 

you can build 



* Compulef Cnrier * Drawing Board . 
•k Slals-GI-Solid-State * Equipment Beioris 




Radio-Electronics covers all 

aspects of the fast moving 

electronics field . . . featuring 

COMPUTERS • VIDEO • STEREO 

TECHNOLOGY • SERVICE 
COMMUNICATIONS • PROJECTS 

Getitcdl! 



• HOW YOU AND THE COMPUTER 
CAN BE FRIENDS . . 

Getting Started 
Programs, Circuit 
Desiga Games 
A/D-D/A Interfacing 
Peripheral Equipment 

• NEW AUDIO DIMENSIONS 
FOR YOUR PLEASURE . . , 

Noise-Reduction Devices 
How to Connect that 

Extra Add-On 
Hi-Fi Accessories 
New Technology 

• TV WONDERS FOR YOUR 
FUTURE . . . 

Latest Receivers and 

Circuits 
The Home Entertainment 

Center 
Projection TV Today 
Satellite TV Receivers 
Jack Dorr's Monthly 

Service Clinic 
Service Problems and 

Solutions 

• AND you also get these 
regular MONTHLY FEATURES; 

• LOOKING AHEAD 

by Dave Lachenbruch 

• HOBBY CORNER 
by "Doc'' Savage 

■ STATE-OF-SOUD-STATE 
by Bob Scott 

• WHAT'S NEWS, new 
products, stereo news 

• VIDEOGAMES, new 
products, game reviews 

• and NEW IDEAS, STEREO 
PRODUCTS. NEW 
COMPUTER PRODUCTS 
FOR HOME/JOB and 
MUCH MORE! 



Subscribe today to Radio-Electronics. Don't miss a single 

issue and . . . you save as much as $7.03 off the 

newsstand price, 

When you select one of the subscription otters listed on the handy 

coupon — you'll be assured ol having your copy reserved, 

even it it sells out on the newsstand. Make sure 

you get all the excitement in every issue of 

Radio-Electronics, every month, by 

filling in and mailing the 

coupon, today 



Mail to: Radio -Electronics 

EO. Box 2520, Boulder, CO 80322 



Every Month! 
Get the Best— Mail Today! 
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D 1 year — 12 issues only $14.97 (You save S3.03 off newsstand prtce.) 

□ 2 years— (Sore More) — 24 issues — $28,97 (Save $7.03 off the newsstand price.) 
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D Payment Enclosed 
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Canada — Add $3-00 per year 

All othsi countries— Add S7.50 per year 



CABLE- 
TV 
DESCRAMBLING 










FRED MEANS 

IT IS ESTIMATED THAT BY THE END OF THIS 

decade, almost ninety percent of all 
households will be wired for cable televi- 
sion. One reason for cable TV's popu- 
larity is the excellent reception of local 
television broadcasts that it provides. An- 
other reason is that several premium (pay) 
channels — that cannot be received with- 
out cable service; — are offered. To prevent 
unauthorized persons (or non-subscrib- 
ers) from viewing those premium chan- 
nels, the signals are often scrambled. 
That is, the video signals are processed so 
that they can't be viewed on a normal 
TV — even one that is wired for cable — 
unless some device is used to decode or 
descramble them. 

There are several techniques that cable- 
TV companies are now using to scramble 
their signals. In this article, we*U take a 
look at one of the more popular methods 



WARNING 

The legality of trie use of privately 
owned or built devices to receive or de- 
code cable TV broadcasts is currently a 
subject of much controversy, debate, and 
litigation. 

In certain instances, the TV cable com- 
panies and the FCC have taken the posi- 
tion that receiving and decoding cable-TV 
broadcasts without paying for them is 
"theft of service." 

This article merely explains how one 
decoding device functions and is con- 
structed. Prior to your using such a de- 
vice, however, you are advised to obtain 
independent advice as to the propriety of 
such use based upon your individual cir- 
cumstances and jurisdiction. 



Learn the theory behind cable-TV signal-scrambling 
techniques by investigating a descrambling circuit. 



used today: the inband gated-sync meth- 
od. We will explain the theory behind 
inband gated-sync scrambling/descram- 
bling; and to further help you to under- 
stand and become familiar with the 
theory, we'll discuss a descrambling cir- 
cuit that you can experiment with. 

How is a signal scrambled? 

Before we can understand what a 
scrambled signal is, we have to take a look 
at a normal signal. Such a normal signal 
contains horizontal- and vertical-syn- 
chronizing pulses that are sent during the 
horizontal- and vertical-blanking inter- 
vals respectively. (During those blanking 

VIDEO 



lliill 
HORIZONTAL 

BLANKING 
PULSE 



intervals, the picture tube's electron beam 
is cut off as it retraces horizontally or 
vertically.) Those synchronizing pulses 
are among the most important parts of a 
standard TV signal . They are picked up 
by synchronizing circuits in the television 
set and are used to stablize the picture. 

Figure 1-a shows part of a normal, de- 
modulated, television signal that you 
would see, for example, after the TV's 
video -detector stage. The horizontal - 
blanking pulse can be seen in its proper 
place in the signal. (The vertical-blanking 
interval— when the electron beam snaps 
back to the top left comer of the screen to 
begin a new picture field — is not shown.) 
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Now we can explain how the inband 
gated-sync scrambling method works. In 
that scrambling method, the level of the 
horizontal -sync and colorburst informa- 
tion is changed so that it is the same as that 
of the video information, as shown in Fig. 
1-b. (The suppressed information is still 
within the signal's 6-MHz bandwidth, 
thus the word "inband." The "gated- 
sync" portion of the term means that dur- 
ing the horizontal-blanking interval, a 
gating signal is used to change the level of 
the signal.) 

Because of the change (about 6 dB) in 
the level of the horizontal-blanking pulse, 
the TV's horizontal- and color-synchro- 
nization circuits do not pick up the pulses 
they need for synchronization. Therefore, 
the picture that you see is not stable— it is 
out of horizontal sync and the picture's 
color is also poor. The audio is not af- 
fected, though. Unlike many of the over- 
the-air scrambling schemes, the audio is 
not scrambled in the inband gated-sync 
method; it is simply passed through. 

Descrambling the signal 

Wc can see that to descramble the sig- 
nal, it will be necessary to place the hori- 
zontal-blanking and -sync pulses back 
into their proper location. But first we 
must locate the hidden pulses. In the in- 
band gated-sync signal, the borizontal- 
sync pulses are modulated on the sound 
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FIG. 2— WE CAN DECODE A SCRAMBLED SIGNAL by adding a correction signal to it, thus restoring 
the horizontal-blanking pulse to its proper location. 
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carrier of the video signal. And because 
the sound carrier is 4.5 MHz above the 
picture carrier, we know where to look for 
the hidden sync pulses. For example, 
channel 3, whose picture carrier is at 
61.25 MHz, has its sound carrier at 65.50 
MHz. Therefore, if you wanted to decode 
signals from a cable system that used 
channel 3 as its output, you would have to 
look for the horizontal-sync pulses at 
65.50 MHz. However, for a cable system 
that has its output on channel 2 (55.25 
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MHz), the horizontal-sync pulses are on 
59.75 MHz, and so on. 

Once we extract the horizontal -sync 
pulses, they can be used, along with the 
aid of some time-delaying circuits, to 
create a correction signal. The correction 
signal can then be added to the input sig- 
nal to put the horizontal-blanking and 
-sync pulses back where they are sup- 
posed to be. What we want to do is to add 
a small DC voltage to the input signal but 
only during its video portion, not during 
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FIG. 3 — THE SCHEMATIC of the descrambler is shown here. Note that the values of some components 
should be changed for operation at different frequencies. The descrambler can be used even with 
cable-ready sets. See the text for information. 



"SEE TEXT 







HORIZONTAL 

SYNC 

PULSE 



VIDEO 



HORIZONTAL 

SYNC 

PULSE 




Q3 0N LEVEL 



PIG. 4 — THE OUTPUT OF IC1 (pin 5) should have a minimum amount of video between the sync pulses. 



the blanking interval. That process is 
shown in Fig, 2. The result of the de- 
scrambling process should be the original 
waveform shown in Fig. 1-a. 

Circuit description 

The schematic of a circuit that will do 
what we want is shown in Fig. 3. First 
we'll look at the power supply. The circuit 
can be powered by an AC adapter that has 
an output from 14 to 18 volts DC at 100 
mA. The 7812 regulator, IC3, provides 12 
volts DC to the rest of the circuit. The 
input and output of the regulator are fil- 
tered by capacitors C20 and C21. Zener 
diode Dl is used to provide +5 volts for 
IC2, a 74123 dual retriggerable monosta- 
ble multivibrator. 

Transistor Ql provides a small amount 
of gain to the input signal — that compen- 
sates for any losses caused by the de- 
scrambling circuit. Transistor Q2, a 
BFQ85, is also used as an amplifier. But it 
will amplify only signals of a certain fre- 
quency. That frequency is determined by 
the setting of two tuned circuits. The first 
tuned circuit is made up of Tl and C3. Its 
resonant frequency will be set to shunt the 
video portion of the input signal to 
ground, while letting the audio portion of 
the signal through. The other tuned circuit 
is made up of T2 and CI , That is set to 



pass only the audio portion of the input 
signal. Potentiometer Rl can be used to 
vary the level of the signal at the output of 
the tuned circuit. Adjustment may be nec- 
essary because the inputs to the decoder 
from different cable-TV systems often are 
at different voltage levels. 

After being amplified by Q2 and passed 
through the C1-T2 filter, the signal is fed 
into IC1, an MC1330A1P low-level video 
detector. (That signal contains the audio 
information of the input signal — where 
the sync pulses are hidden.) The tuned 
circuit (L2 and C18) associated with IC1 is 
also tuned to the frequency of the audio 
carrier of the input signal. That is, 65.50 
MHz for channel-3 operation, 59.75 
MHz forchannel-2 operation. So, if oper- 
ation on channel 3 is required, the value of 
CI 8 must be 68 pF. Operation on chan- 
nel-2 requires OS's value to be 82 pF. 

By changing the resonant frequency of 
the tuned circuits, the descrambler can be 
used at other frequencies than those of 
channel 2 or 3. For example, if your TV is 
"cable-ready" you would want to de- 
scramble the output of the tuner section. 
The output of the tuner is usually at 45.75 
MHz (video carrier). The audio carrier is 
therefore located at 50.25 MHz. The 
tuned circuits could be adjusted for those 
frequencies by changing capacitors CI 
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FIG. 5— THE COMPONENT SIDE of the decoder board. Note that there are only 7 connections to be 
made on this side of the doubte-sided board, so plated-th rough holes are not necessary. 



and C3 to 10 pF, and changing the value of 
CI 8 to 130 pF 

The output of IC1 (pin 5) is the demod- 
ulated horizontal-sync pulses, as shown 
in Fig . 4 . Most of the video on pin 5 of IC1 
should be filtered by C13 and the input of 
Q3 (provided that the video is below the 
level that is needed to turn Q3 on). 
However, there will still be a small 
amount of video present between the hori- 
zontal-sync pulses. That video has to be 
reduced — which can be done by fine-tun- 
ing L2. (The result of too much video at 
pin 5 is false triggering of IC2. That 
shows up as streaking horizontal lines 
across the picture.) 

When watching non-scrambled sig- 
nals, we do not need the sync pulses from 
pin 5 of IC1, Therefore switch SI is 
provided to shunt the sync pulses to 
ground. When the switch is open, 
however, the sync signals are sent to tran- 
sistor Q3, which is used as a buffer. From 
there, the horizontal -sync signals are sent 
to IC2, a 74123 dual monostable multi- 
vibrator. 

We use IC2 to form the horizontal- 
blanking interval from the demodulated 
sync signals. (The horizontal -sync pulses 
from iCl are not the proper pulse width 
that we need.) The two R-C timing cir- 
cuits associated with IC2 (at pins 6 and 7 
and at pins 14 and 15) determine the pulse 
width of the output. Potentiometer R17 
can be adjusted to "fine tune" the output 
for the pulse width that is needed — II 
microseconds. 

Once the proper pulse width is obtained 
for horizontal blanking, the signal from 
pin 5 of IC2 is fed to a voltage divider 
made up of R10 and Rll. (The value 
shown for Rll works well when the input 
signal's level is between 50 to 70 milli- 
volts. However, because different cable 
systems have different signal levels, it 
may be necessary to increase or decrease 
the value of R 1 1 . ) From the voltage divid- 
er, the signal is fed to diode D2, where it is 
used to raise the DC level of the input 
signa! — but as we mentioned before, only 
during the video portion of the signal. 

During vertical blanking and horizon- 
tal blanking, no DC level is added to the 
signal. In effect, by increasing the DC 
level on the video — and only during the 
video- — we are returning (with the help of 
the DC -restoration circuit in the TV) the 
horizontal-blanking pulse and colorburst 
information to their proper location on the 
composite- video signal. 

Building the circuit 

For those of you who want to experi- 
ment with the circuit we have been de- 
scribing, we have included foil patterns m 
for a double-sided board in Figs . 5 and 6 . j§ 
Although a double-sided printed-circuit g 
board is used, plated-through holes are ^ 
not necessary. That's because there are -^ 
only seven connections that need to be <g 
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FIG. 6— THE FOIL SIDE of the decoder board Is shown here. 




FIG. 7 — PARTS-PLACEMENT and off-board connections are shown here. Note that the jacks used 
depend on your power source and RF connections, (We used a 14-Inch jack and F-type connectors.) 
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soldered on both sides. Figure 7 is a parts- 
placement diagram for the board. Mount 
the components as close to the PC board 
as possible. When installing the electroly- 
tic capacitors (C19, C20, and C2I), be 
careful to check for proper polarity. The 
same holds true for the two diodes. 

Transformers Tl and T2 must be modi- 
fied so that they will fit into the holes on 
the PC board. That is, one of the pins — 



the one on the side of the transformer with 
the part number — on each has to be cut 
off. Be sure that when you install the 
transformer, the pin that you cut does not 
contact the PC-board's ground trace that 
runs under it. 

To provide the regulator (IC3) with a 
heat sink, it should be mounted with its 
flat portion soldered to the board's foil. 
The leads of transistor Q2 (BFQ85) do not 



need to be placed through holes in the 
board. You can simply place it flat on the 
PC board and solder the leads to the foil 
(tack solder). Note that the dot on the 
parts- placement diagram indicates the 
collector lead. (Note that there is a dot on 
the transistor's package, too.) When we 
assembled our prototype, we mounted it 
in a plastic box and used an Vfc-inch jack 
for the input from the AC adapter, and F- 
type connectors for the signal input and 
output. The connectors that you use in 
your setup depend on what type of plug 
your AC adapter has, and what type of RF 
connectors you need to connect to your 
TV and cable converter. 

Checkout and alignment 

Do not hook up this device unless-you 
are properly authorized to do so. As we 
continue, we will presume that you have 
received the proper authorization. 

The first step is to plug the output from 
the AC adapter into J3 . Using a voltmeter, 
check for + 12 volts at the positive side of 
C20. Then check that you have +5 volts 
at pin 16 of IC2, 

The next step is to tune to a scrambled 
station and connect the circuit between a 
cable-TV converter and your television. 
(Jack J I is the input jack, and J2 is the jack 
for output to your TV.) Make sure that 
switch SI is in the open position (not 
shorting the output of IC1 to ground). 
Then adjust potentiometers Rl and R17 to 
approximately the "12 o'clock" position. 
To set the coils in their approximate loca- 
tion, turn the slugs counterclockwise until 
the top of the slug is even with the top of 
the coil. Then turn the slugs clockwise as 
follows: Tl, 2Vi turns; T2 and L2, 3 turns. 
With those adjustments in their approxi- 
mate locations, you can go on to the fine 
tuning of the circuit. 

Using an oscilloscope, check the input 
signal level. If it is between 50 to 70 
millivolts, adjust Rl so that you have 
about 4 volts on the collector of Q2. (As 
mentioned previously, the value of Rll 
may also have to be changed.) If the input 
signal is higher than 70 mV or lower than 
50 mV, you will have to increase or de- 
crease the voltage on the collector of Q2 
proportionally. Next use an oscilloscope 
to look at the signal at pin 5 of ICl. Adjust 
the 3 coils to keep the level of the video to 
a minimum between the horizontal-sync 
pulses. (See Fig. 4.) When adjusting the 
coils, adjust them only V* turn at a time. 
Those adjustments are critical and have to 
be accurate. If you see streaking horizon- 
tal lines through the television picture at 
this point, it's because you are getting too 
much video and are false firing IC2. 

Now, using an oscilloscope, look at the 
signal at pin 5 of IC2. Adjust R17 until the 
signal has a pulse width of II micro- 
seconds. When the pulse width is correct, 
you will be correctly gating the video sig- 
cohtinued on page 103 
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Learn the basic theory behind 
magnetohydrodynamic generators by building 
your own working model. 
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JOHN IOVINE 

4IS ARTICLE WtLI SHOW YOI HOW TO BUILD A WORK 

Mill) (AfagnetotfydroDynainic) generator lor under 
1 1 You're probably thinking, "Great! What's that?" 

answer thai question, we have ti> give a brief 

lefinitionofwhai magneiohydrodynamics is it's ihe study ol ihc 

effects ol magnetic fields on ioni 01 fluids, lit is often 

illed magnetogasdynamics or hydromagnetics > An MHD 

Ltor uses an ionized gas and a magnetic field to generate an 

electric current. And it does it more efficient!) than conventional 

tower plants dn We don't expect u> see commercial Ml ID power 

plants until the end of this century. But you can learn about MUD 

technology now .is we discuss the basic theory and even build a 

vorking n in MUD generator. 

The power output ol the model we will experiment with is on 
hcorderoj one milliwatt ["hat certainly is notalot m power, but 
is enough to demonstrate some ol the prim MHD 

ower generation- the same principles thai will be used in 

: plants We will give you some pointers on how 
i improve on the basic design. But we encourage you to have the 



simple model working properly before you try to make improve- 
ments. 

It is beyond the scope ol this artii with all of the 

mathematical formulas that can determine performance of MHD 
generators But you will be working empirically with the factors 
thai ore involved The} include magnetic field strength, gas 
velocity, ion seed concentration, and the Hall el 

MHD basics 

Fhe basis of the magnetohydrodynamic generatot is the same 
nventional generators ge is induced across a con- 

ductor that is moving in a magnetic field I nlike conventional 
generators, however, the moving conductor in a MHD generator 
I wire. Instead it ts a high Icctrically-conductive 

it fluid) stream. As shown in Fig. I , the gas travels thn 
■i channel in which a trans metic held is present. 

An electric held is generated perpendicular to both the magnetic 
field ami the dm- otionofthegas:£ = a • R: where E 

is the id strength, B is the magnetic Dux density, and u 

is the i Note thai bold, italic letters indicate 

vector quantities ) II electrodes are placed in contact w ith the gas 
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Now you can meet the challenges 

of today's incredibly rapid changes 

in electronics quickly and easily. 

This professional level electronics 

learning series is as innovative as 

the circuitry it explains and as 

fascinating as the experiments 

you build and explore! 

From digital logic to the latest 16-bit microprocessor, 
you master one subject at a time with McGraw-Hill Concept 
Modules sent to you one at a time, once a month, to make 
up the complete CONTEMPORARY ELECTRONICS 
SERIES. Each module of the fifteen in the Series is a unique 
blend of "hands-on" experience, interactive audio cassettes, 
and vividly illustrated printed support materials. Together 



they will prepare you for tomorrow's better jobs or advanc 
ment in your present position by staying current with toda} 
electronics revolution. 

Understand Digital Logic . . . 
Microprocessors . . . Optoelectronics 

Here's an extraordinary opportunity to update your 
understanding of today's most important technological 
changes in electronics. You can start from scratch or use tl 
Series to update yourself. You cover the latest integrated 
circuits, including TTL, CMOS, and ECL digital circuits; 
op-amps; phase-locked loops; microprocessors; and opto 
devices such as LEDs and LCDs, 

Perform Electronic Experiments 

With your first module you'll use the latest digital int< 
grated circuits to build an oscillator circuit that demonstrat 
digital signals— verified visually by the Dash of light emittii 
diodes (LEDs). 

You'll learn concepts applicable to all electronic cir- 
cuits. With the first module, you will be able to identify th 
major passive components, like resistors, capacitors, indui 
tors, diodes and transformers, and active components sue 
as transistors and integrated circuits. 



Sectaries Series 



Each Concept Module goes right to the heart of the 
latter. You waste no time on extraneous material or out- 
ated history. It's a fast, efficient, and lively learning experi- 
ice, a nontraditional approach to the most modern of 
lbjcct matter. 

Construct And Use New 
Explorer Design Lab 

What's more, laboratory experiments you perform as 
du expand your Explorer Design Lab system reinforce 
/ery significant point. All projects are designed to enhance 
id support your interaction with the cassettes and special 
:xt materials. 

This essential hands-on experience with actual elec- 
onic components gives you a clear and simplified under- 
anding of contemporary electronics. Every module will 
iclude additional components that you mount on your 
tpanding Explorer Lab system. You'll use your Lab 
lroughout the Series and later to design, build, and test 
>ur own circuits. 



Vith vow first module you 'I! use 

'lis solderless bmadboarding system. As you add additional boards to 
reate your Explorer Design Lab you retain the ability to connect and build 
icreasingfy complex circuits easily and quickly. 

When you have received Module 15, you also have a 
vide variety of contemporary components you can con- 
inue to use for your own design projects. The principles you 
yill have mastered in your Series will apply to all contem- 
x>rary election ic circuits, right up to tomorrow's latest 
/LSI's (Very Large Scale Integrated) circuitry. 

Unique Interactive Instruction 
Makes Learning Easy 

With each new module you will receive a McGraw-Hill 
\ction-Audio Cassette, a remarkable technique of inter 
tctive instruction. Each tape creates a dynamic discussion 
hat not only quickly communicates the facts, but makes 
/ou feel that you are participating in a lively dialogue with 
;xperts in contemporary electronics who provide you with 
irst-hand information in a warm and provocative way. 

Your ability to rapidly make this knowledge your own 
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is further aided by a strikingly original method using dia- 
grams, explanations, illustrations, and schematics to drive 
home and reinforce the meaning of all important points. 
Carefully indexed binders contain this material as well as 
the instructions to guide you through your "hands-on" lab 
experiments. Finally, having completed the Series, you can 
be awarded a 
Certificate of 

Achieve- CmW ^v#^ 

ment from 
McGraw-Hill 
upon passing V 
an optional 
final exami- \ 
nation. 

Update 
Your 

Knowledge of the New Electronics 

This program is for anyone who has an interest in 
electronics. It's designed for you whether you are someone 
looking to find new directions in this wide open field , . .or 
the kind of person who wants to understand what's going on 
in the world around you . . . you could be a teacher who 
would benefit from a refresher course in contemporary cir- 
cuits, components, and applications ... a manager or super- 
visor in an electronics related business or industry ... an 
engineer in another field who finds electronics playing an 
ever more important role in your work. It's even for the 

electronics engineers 



YOU COVER EVERY 
SUBJECT IN 
CONTEMPORARY 
ELECTRONICS 
i Digital logic 
i Digital gates (TTL, 
CMOS,ECL,NMOS) 

> Flip Bops 

i Counters and Registers 
i Op-amps and Applications 
i Combinational logic 

circuits |ROMs, PLAs, 

decoders, etc.) 

> Circuit analysis. LCR 
networks 

i Transistors! bipolar and 

FETsJ, diodes and 

thyristors 
i Integrated circuits (linear 

and digital) 
t Oscillators 

• Optoelectronics 

> Microprocessors 

> Voltage Regulation 

• Advanced Digital Concepts 



and technicians, or 
people with similar 
backgrounds who feel 
their training is out-of-date. 

McGraw-Hill's 
Contemporary Elec- 
tronics Series offers you 
the quickest and probably 
least expensive learning 
method available today, 
and the only one with 
"hands-on" experience. 

15-Day Trial 

To order your first 
module under our 
15-day trial examination, 
simply complete the 
card and send today! 
If card is missing, 
write us for ordering 
information. 



McGraw-Hill 

Continuing Education Center 

3939 Wisconsin Avenue 

Washington, DC 20016. 
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ELECTRONS 

FIG. 1— A SIMPLIFIED DIAGRAM showing the basics of the MHD power 
generator is shown. As discussed In the text, the model that we'll build is 
different in several respects. 



jet. energy can be extracted and delivered to an external load. 
We see that some of the major factors that govern the voltage 
and current generated include the gas velocity and the magnetic 
field strength. Also important are the electrical conductivity of 
the gas, and the design and placement of the electrodes. Once 
you build the basic model and have it working properly, those are 
the factors that you should vary if you want to try to improve the 
performance. 

Minimizing losses 

The design of an efficient MHD generator is not a easy task. 
The study of electromagnetics, fluid mechanics, and heat trans- 
fer are involved. However, let's look at some of the ways to 
design a generator to keep losses to a minimum . 

One of the most important loss factors is that of the Hall effect. 
When electrons move through the magnetic field, they are sub- 
ject to a force, F (called a Lore/it: force), that is perpendicular to 
both the direction of electron flow, « c , and to the magnetic field: 
F = eu e x B, where e is the charge of an electron. As a result of 
that force, the electrons do not move in a straight path between 
the electrodes. Instead, they tend to flow to one end of the 
collecting electrode; thus, an electric field is generated. 
However, the electrode simply shorts the electric field, and so 
short-circuit currents flow in the electrodes and dissipate power. 
Those Hall-effect losses can be reduced by using a segmented 
electrode, as we will do in our model. That is, instead of using 
one pair of plate-like electrodes as shown in Fig. 1, we will use 
three smaller, independent sets of electrodes. 

End toss is another factor that can reduce the efficiency of an 
MHD generator. End loss occurs because a shunt path between 
the electrodes is provided by the gas at the entrance and exit 
points of the generator channel. If the conductivity of the gas is 
high, the shunt currents at each end can introduce significant 
losses. End losses are reduced as the length of the channel 
increases with respect to its width. They can also be reduced by 
extending the magnetic field past the electrodes. 

There are also electrode losses due to the fact that the gas at the 
electrodes is cooler than that of the rest of the chamber, and thus 
its conductivity is low. Those losses can be reduced in our model 
by keeping the (lame as large and as hot as possible. 

There are losses due to to skin friction (fluid dynamic loss). 
And there are also losses due to heat transfer (which can be 
reduced by increasing the ratio of channel volume to surface 
area). Because we are using permanent magnets in our model, 
we will not concern ourselves with losses due to producing the 
magnetic field. However, in a commercial MHD plant, those 
losses would be an important consideration. 

How does a gas conduct? 

The gases used in the MHD generator become conductive 
through a process known as thermal ionization. As the tempera- 
ture of the gas is increased, the kinetic eneray of the bound 



electrons increases until it reaches a point where the electrons are 
no longer bound to the atoms of gas. At that point, because of the 
free electrons, the gas becomes electrically conductive. That 
high-temperature, electrically conductive gas is called aplasmo.; 
In the plasma, along with the free electrons, there are also 
positive ions of" gas (the atoms from where the electrons were 
originally bound). It is those free electrons and positive ions that 
are captured by the electrodes in the plasma, thus inducing the 
load voltage. 

The temperature required to ionize a gas is usually extremely 
high, about 4500°C. We can reduce the ionization temperature 
by seeding the gas with an alkali metal that readily ionizes at 
much lower temperature. (An alkali metal is univalent — it has 
only one outer-shell electron, thus it ionizes at a relatively low 
temperature.) Potassium nitrate (which we'll use) and cesium 
nitrate arc two alkali-metal salts that are commonly used for that 
purpose. We will use a small butane torch (with an output of 
about 1370°C) to achieve the temperature needed to ionize the 
seeded gas. 

Why MHD? 

New research is being conducted on the MHD generator for 
several reasons. First, the MHD generator promises to use fuel 
more efficiently than conventional generators do, especially 
when it is used as a tapping cycle in a generating plant. In other 
words, MHD generators will not be stand-alone plants. Let's see 
how they'll be set up. 

After the hot gas passes through MHD the channel, it is too 
cold to be sent to another MHD generator. However, that gas is 
hot enough to operate a conventional steam turbine, thus produc- 
ing additional electricity. A commercial power plant using an 
MHD generator as a topping cycle is expected to be able to work 
with an efficiency of over 45%. Present-day coal-fired plants that 
use scrubbers obtain an effeciency of about 34%. 

Another reason for renewed interest is that the MHD generator 
can use all conventional fuels, and it can use high-sulfur coal in 
an ecologically safe manner. (The particular fuel choice for an 
MHD power plant would depend on where the plant was located. 
For example, to make use of its large coal reserves, coal-fired 
generators would probably prevail in the United States.) Scrub- 
bers, which remove sulfur from the smokestack emmisions of 
coal plants, are not needed for MHD generators because the 
sulfur combines chemically with the ion seed and can then then 
be separated and sold. In a coal plant, the sulfur is left in a 
useless limestone sludge. 

There are some problems that have yet to be overcome. First 
the cost of MHD generating plants has to become economically 
competitive with other types of electric plants. And the re- 
liability and life expectancy of MHD generators has to be in- 
creased. The major problem is that the electrodes deteriorate 
quickly because of the extremely high temperature of the gas in 
the generator. However, work has been done (at Avco Everett 
Research Laboratory) to suggest that water-cooled copper elec- 
trodes with stainless-steel and platinum cladding could have a 
lifetime of up to 8000 hours. 

But, a question that remains unanswered is: How close is 
MHD power generation to being commercially viable'.' The goal 
of the National MHD Program (sponsored by the U.S. Depart- 
ment of Energy) is to have commercial MHD power stations in 
the early 1990 "s. Technologically, that is a fair timetable. But 
because of a lack of available funding, it is doubtful that com- 
mercial plants will appear that soon. However, the USSR is 
currently constructing their US0O. That 500-megawatt. natural- 
gas-fired MHD generator is expected to be completed before the 
end of this decade. 

Building the MHD generator 

All of the materials that you'll need to build an MHD genera- 
tor model are shown in Fig. 2. We'll begin construction with the 
segmented-electrode assemblies. First mold and cut a block of 
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FIG. 2— ALL OF THE MATERIALS that you need to make a working MHD 
generator model are shown here. 





FIG. 3— YOU NEED A PIECE of perforated construction board, about one 
Inch square, to use as a template for electrode spacing. 



FIG. 5— THE "PINOUT" of the electrode assemblies. In a commercial MHD 
generator, each set of electrodes would feed its own inverter to be convert- 
ed to AC. 



PARTS LIST 

V! pound modeling clay, oven baking 
6 0.036-inch diameter carbon pencil leads 
1 square inch perforated construction board 
1 ounce potassium nitrate (KN0 3 ) 
1 Alcohol-lamp wick 
3 Ceramic magnets 3 /i6 x % x 1 inch 
3 Steel (pole and support) pieces 0.095 x 1 x 3 inches 
1 container with cover (about 1 x 3 inches) for alkali-salt solution 
1 butane torch (Radio Shack 54-2164 or similar) 
Miscellaneous — alligator-clip leads, ceramic paper 
A kit of all parts is available from Images Co., South Richmond 
Hill Station, Jamaica, NY 11419. The price of the kit is S30 includ- 
ing the torch, S20 without the torch. Please add S2.50 to cover 
postage and handling. 





FG 4— THE BOTTOM SEGMENTED ELECTRODE is shown here before 
Installation. 

clay approximately Vs inch thick by VA inches wide by 2'A inches 
long. Then center a piece of perforated construction-board 
(about I inch square) on the clay block. That perforated board, 
whose holes are spaced on Hn-inch centers, is used merely as a 
template for spacing and inserting the graphite electrodes. You'll 
want to make sure that the top and bottom electrode sets are 
spaced similarly. Although the actual spacing is not important, 
start by leaving 2 Au inch between each electrode segment. 
Next gently insert the electrodes through the board and clay as 



shown in fig 3. Use three electrodes to begin with. You want 
about /4-inch of the graphite to be sticking out on top (for 
connecting to clip leads), and about !/>-inch into the channel. If 
an electrode is too long, simply pinch and snap it at the desired 
length. 

To make the second (bottom) segmented electrode, form some 
clay into a rectangular shape, Y\t> x V$ x 2 inches. (The thick- 
ness of the clay should match the thickness of the center magnet 
that you'll be using.) Now insert three graphite electrodes. Use 
the perforated board to help set the spacing between electrodes 
the same as in the top electrode set. The bottom segemented 
electrode should be similar to that shown in fig. 4. 

When you have completed making the segmented-electrode 
assemblies, remove the perf-board template. Wrap the units 
loosely in aluminum foil and bake them in an oven at 375°F for 
an hour and a half, leaving the door of oven open approximately 2 
inches. After baking, remove the assembly and allow to cool. 
Connect an alligator-clip lead to each of the electrodes, if you 
want, you can connect all of the top segments together and all of 
the bottom segments together, although in a commercial MHD 
generator, each set of electrodes is connected to its own load (or 
its own inverter to be converted to AC) as we show in Fig. 5. If an 
electrode breaks when you're connecting the test leads, use a 
straightened paper clip to push the electrode out of the clay, and 
replace it with a new one. You can also use that technique when 
the electrodes wear out from use. 

The next unit to construct is the seeder, which is used to feed 
the alkali-metal salt solution into the flame. Almost any small 
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FIG. 6— THE SEEDER USED in our model was made from a coin tube. 




FIG. 7— ASSEMBLING THE POLE pieces and magnets to form the MUD 
chamber couldn't be easier. 
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FIG. 8— THE ELECTRODE ASSEMBLIES should be placed between and on 
top of the support pieces as shown. 



container with a tight-fitting lid can be used for the seeder. (The 
one shown in Fig. 6 was made from a plastic, tubular coin case 
that was used to store nickels.) Drill a hole near the edge of the 
lid large enough for the wick to pass through. Feed the wick 
through the hole and replace the lid back onto the container. To 
make the solution for the seeder, mix one part potassium nitrate 
with three parts water. 

The next step is to arrange the three ceramic magnets and the 
three metal pole pieces as shown in Fig. 7. (Be sure to use 
ceramic magnets. We have found that very poor results are 
obtained if other magnet types are used.) 

When that is done, we can install the electrode sets. Place the 
bottom segmented electrode in first. Make sure that the clip leads 
are attatched before inserting it between the magnets. To ensure 
that the bottom electrode will fit snugly between the metal 
support pieces, you may want to wrap some ceramic paper 
around it. 

The top set of electrodes just has to be placed on top of the 
assembly. Make sure that that set is directly on top of the bottom 
set. Leave about 'A inch between the tips of the top and bottom 
segmented electrodes. When you attach clip leads to each of the 
top electrode segments, your assembly should look like that 
shown in Fig. 8. 

Operation 

Caution: Before you even turn the unit on, keep in mind that 
the generator can get very hot, so be careful. 

To operate the generator, filhhe seeder unit with the alkali-salt 
solution. Make sure that the electrodes are between the two pole 
pieces and not touching either side. Place the seeder unit at the 
entrance of the channel with the wick facing into the channel . 
You want the wick to feed into the flame just ahead of the nozzle 
of the torch. 

Connect one set of output leads to your voltmeter. Start on a 
scale that reads about one volt. Following the manufacturer's 
instructions, start the torch and position it so that the base of the 
flame is just touching the wick, with the main flame projecting 
straight into the channel. Allow 20 seconds for the unit to heat 
Tp, and try to obtain as large and as hot a flame as you can. You 
Should then observe a voltage reading on your meter. With the 
generator operating, cautiously move the torch one degree in 
each direction. You will hit a point where the voltage-output 
peaks. Don't forget this rule of thumb: The larger and hotter the 
flame you're able to maintain in the MHD generator, the higher 
your voltage output will be. 

Troubleshooting 

Using your voltmeter, measure the potential between the elec- 
trodes in each piece of clay. If a voltage is present, it is due to 
moisture in the clay. (The voltage is coming from some elec- 
trochemical reaction.) Either bake the clay again or wait 12 hours 
for the moisture to evaporate. A simple check for moisture is to 
set your meter to read resistance. If you get a reading between 
electrode segments of anything other than infinity, there is some 
moisture left in the clay. 

If you fail to show any voltage when the unit is operating, use 
an ohmmeter to check that none of the electrodes are broken in 
the clay; also check all the test leads to be sure that they're in 
good working condition. Check the seeder unit to be sure that 
part of the wick is touching the flame. Otherwise it cannot feed 
the salt solution to the generator. Also, double check the dimen- 
sions of unit against the parts list and the photos. 

Now that you have your MHD generator working, why not 
experiment? For instance, try using more electrodes for better 
coupling to the gas, or changing the electrode spacing. A dif- 
ferent torch with a hotter output could be used. You could also try 
using metals other than steel for the support pieces, or using 
larger magnets to obtain a stronger magnetic field. After you've 
experimented with changing all of the variables, why not let us 
know what you come up with! R-E 
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THAT 




(Uj CAN DO 



JOHN D. LENK 



Repairing and aligning VCR's isn't easy, but it is possible to do 
some of the work yourself if you know how! In this article we'll 
tell you what repairs and adjustments you can make using 
standard test equipment 



Part 3 



IN THIS MONTH S ARTt- 

cle we'll be looking at 
some VCR symptoms, and their likely 
causes. We'll also look at the steps that 
should be followed to be sure that your 
VCR is properly aligned. 

Precautions when installing a VCR 

In addition to all precautions described 
in the service or operating literature for 
the VCR, keep the following points in 
mind. Avoid placing the VCR in areas of 
high temperature or high humidity. Ex- 
posure to those environmental factors can 
harm the VCR and (especially) the cas- 
sette tape. The rear of the VCR should be 
at least 4 inches from the wall to maintain 
adequate heat dissipation. Make certain 
that the TV fine-tuning has been properly 
adjusted for either channel 3 or 4. The 
VCR output is displayed on the selected 
channel, but since that channel is not or- 
dinarily used the fine tuning may not be 
precisely adjusted. Play back a tape that 
you know to be good, and adjust the TV 
fine tuning to get the best picture. Also 



make sure that the VCR fine tuning is 
properly adjusted. 

If you have the job of demonstrating 
use of the VCR to someone, go over the 
operating instructions of the instruction 
manual in boring detail. Although opera- 
tion of a VCR is simple to those familiar 
with electronic equipment, it may not be 
so to the general public, especially since a 
VCR has many more capabilities, and 
controls, than a TV. As a minimum, de- 
scribe how to do the following: watch the 
TV, record a TV program, record one 
program on the VCR while watching an- 
other on the TV set, use the automatic 
recording timer to record while away from 
home, play back a recorded tape. If you 
can not do any of those yourself, do not 
attempt to service that VCR until you have 
studied the instructions, please! 

One point often confused by those fa- 
miliar with Beta or VHS, but not both, is 
in loading and unloading the cassette. 
With Beta, when the cassette compart- 
ment lid is closed, the tape is automat- 
ically loaded. For VHS, tape loading 



occurs after the lid is closed and the play 
button is pressed. 

To remove a Beta cassette, make sure 
that the power is turned on, and that the 
VCR is in the stop mode. Press eject, 
remove the cassette, and close the lid. 
When a Beta compartment lid is raised by 
pressing the eject button, the tape is au- 
tomatically unloaded, and the cassette 
supply and take-up reels disengage from 
the tape drive motors. (On some Beta 
VCR's, the eject button cannot be 
pressed except in the stop mode. In other 
Beta VCR's, the eject button can be 
pressed, fcut does not actuate the circuit 
unless the VCR is in stop.) 

For VHS. when the stop button is 
pressed, the tape is unloaded. The cas- 
sette can then be removed by pressing the 
EJEcr button to release the cassette hold- 
er. 

Checkout procedures for a VCR 

Before we get into the detailed service 
notes where we discuss specific problems 
related to the major functional sections of 
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a VCR. let us go over some simple, ob- 
vious steps to be performed before you 
start any service (and long before you tear 
into the VCR). 

If the video playback or the TV picture 
is bad, set the program select switch to 
TV and check picture quality for each TV 
channel (using the TV channel selector). 
If the picture quality is still bad, check for 
defective antenna connections (or a faulty 
TV). Also check the TV fine tuning. 

If the TV picture is good when the 
program select switch is set to TV, but the 
video playback is not good, set the pro- 
gram select switch to VCR, turn the TV to 
the inactive channel (3 or 4), and check 
reception on each channel by changing 
the setting on the VCR channel selector. 
If picture quality is bad, or there is no 
picture on all channels, it is possible that 
the TV fine tuning is not properly ad- 
justed. If the problem appears only on 
certain channels, the VCR fine tuning is 
suspect (as is the VCR tuner). 

If picture quality is good when viewing 
a TV broadcast through the VCR, try re- 
cording and playing back the program. 

If noise is apparent (resulting in poor 
picture quality on playback but not when 
viewing through the VCR) it is possible 
that the video heads are dirty (head gaps 
are slightly clogged). If there is sound but 
no picture, the video head gaps may be 
badly clogged. If the playback picture is 
unstable with a new TV set (never pre- 
viously used with the VCR), it is possible 
that the TV's AFC circuits are not com- 
patible with the VCR. (We'll discuss that 
problem latter on.) If there is color beat 
(rainbow-like stripes on the screen) the 
problem may be interference rather than a 
failure in the VCR or TV. 

Let's now go over specific symptoms 
and possible causes for some basic VCR 
troubles. 

Record button cannot be pressed 

Check that there is a cassette installed 
and that the safety tab has not been re- 
moved from the cassette. If necessary, 
cover the safety tab hole with tape. (The 
safety tab engages a plunger rod or switch 
when the cassette is inserted and the lid 
closed.) In most Beta systems, the rec- 
ord button cannot be pressed unless the 
rod is pushed down by the tape. In VMS, 
the tab prevents a switch from closing. 
Closing the switch disables the record op- 
eration. If you want to keep a recorded 
program from being accidentally erased, 
you break off the tab so that the plunger is 
w not pushed down, for Beta, or the switch 
Q can close, for VHS, and the record func- 
O lion is disabled. If you want to record on a 
£E cassette with the tab removed, cover the 
o tab hole with vinyl tape. 
_i 

JiJ No E-E picture. 

5 If there is no E-E picture, check that the 

rr VCR program select switch is in the cor- 



rect position. Also check the fine tuning 
on the TV. (The term E-E, or flectric- 
to-£lectric, can be explained as follows. 
When the VCR is in the record mode, the 
record output circuit is also connected to 
the playback input circuit so that the video 
signal to be recorded can be monitored on 
the TV. Since the magnetic components 
(head, tape, etc.) have nothing to do with 
that signal, and the signal is passed di- 
rectly from one electrical circuit to an- 
other, the function is called the E-E mode. 
When the heads and tape are involved in 
the normal record/playback cycle, the 
term V-V, or Video-to- Video is sometimes 
used.) 

No color, or very poor color 

If there is no color on playback, check 
the fine tuning on the TV. If the VCR fine 
tuning is misadjusted during record, color 
may appear while recording, but may not 
appear during playback. Always check 
the fine tuning of both the VCR and TV as 
a first step when there are color problems. 

Playback picture is unstable 

[f you have periodic problems of pic- 
ture instability, check the following: Has 
the VCR been operated in an area having a 
different AC line frequency? While re- 
cording, it is possible that a fringe-area 
signal was weak (intermittently) so that 
the video sync signal was not properly 
recorded? During recording, could there 
have been some interference or large fluc- 
tuations in the power supply voltage? 
Could the cassette tape be defective. 
Could the tracking control be improperly 
adjusted. 

Both Beta and VHS machines have 
some form of tracking control that adjusts 
for minor variations between tapes re- 
corded on one machine and played back 
on another machine. If the physical dis- 
tance between the control head and video 
heads is different for the two machines, 
the playback signals are not syn- 
chronized, even though the servo is lock- 
ed to the CTL signal. That condition can 
be corrected by physically moving the 
control /audio head stack in relation to the 
scanner. (That is one of the recommended 
service adjustment procedures for some 
VCR's.) But it is more practical to use the 
front panel tracking control, which shifts 
the relationship of CTL s ignal to the video 
tracks electrically. 

Snow or noise during playback only 
Check the tracking control! 

Sound but no picture 

Check for very dirty video heads. The 
same holds true for excessive black-and- 
white snow. 

Tape stops during rewind 

If the VCR has a memory counter, is 
the counter switch on? If the memory 



switch is on . the tape stops automatically 
at 999 during rewind (on most VCR's). 

Rewind and fast-forward problems 

11 the rewind and fast-forward buttons 
can not be locked or operated, check to 
see if the cassette tape i s at either end of its 
travel If the tape is at the beginning, re- 
wind does not function. Fast forward does 
not function if the tape is at the end. 

Cassette will not eject 
Is the power on? 

Feedback when using a microphone 
Keep the microphone away from the 
TV. Turn down the TV volume. 

Tape-speed-related problems 

Those include such things as a noise 
band in the playback picture and picture 
instability with too high or too low 
pitched sound. 

In some VCR's, the tape is automat- 
ically locked to the correct speed by the 
servo. However, many VCR's also require 
some manual switching. For example, 
certain Beta VCR's have a front-panel 
switch to select between Beta II and Beta 
III, as well as a rear panel switch for Beta 
I. 

Some VCR service suggestions 

The following points summarize some 
practical suggestions for servicing any 
VCR. 

Initial setup 

When a VCR is first connected to a TV, 
it is likely that the unused channel (3 or 4) 
of the TV is not properly fine tuned. When 
fine tuning the TV, operate the VCR in the 
playback mode using a known good cas- 
sette, preferably with a color program. If 
you try to fine tune the TV in the record or 
E-E mode , both the VCR and TV tuners 
are connected in the circuit , and the pic- 
ture is affected by either or both tuners. 
With playback, the picture depends only 
on the TV tuner. Once the normally un- 
used channel of the TV is fine tuned for 
best picture, the VCR tuner can be fine 
tuned as necessary. 

Replacing a tuner 

In many VCR's, the entire tuner is re- 
placed as a unit in the event of failure, 
although some manufacturers supply re- 
placement parts for their tuners, and in- 
clude adjustment procedures for the tuner 
in the service literature, As a point of 
reference, a typical VCR tuner (including 
the IF) produces 1 volt P-P of video into a 
75-ohm load. Typically, the audio output 
from the tuner is in the — 10- to — 20-dB 
range. 

Replacing an RF modulator 

In most VCR's, the RF modulator must 
be replaced as a package in the event of 
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failure. No adjustments or parts replace- 
ment are possible. If you have proper au- 
dio and video inputs (and power) to the 
modulator, but there is no output lor low 
output), the modulator is most likely de- 
fective. As a point of reference, a typical 
RF modulator produces 1000 microvolts 
into a 75-ohm load (or 2000 microvolts 
into a 300-ohm load) on the selected 
channel. 

Black-and-white picture circuits 

Although the black-and-white (or lu- 
minance) circuits of any VCR are very 
complex, they are not the major cause of 
trouble. Mechanical problems are on top 
of the list, closely followed by servo and 
system control troubles. Also, although 
many circuits are involved, all of the cir- 
cuits are found in three or four IC's. If all 
else fails, you can replace the few IC's, 
one at a time, until the problem is solved. 
(If only mechanical problems were that 
simple!) 

The first step in servicing luminance 
circuits is to play back a known good tape, 
or an alignment tape. That will pinpoint 
the problem to playback or record cir- 
cuits, or both. Then run through the elec- 
trical adjustments that apply to lumi- 
nance, or picture, using the manufac- 
turer's procedures. 

If playback from a known good tape has 
poor resolution (picture lacks sharpness) 
look for an improperly adjusted noise can- 
celer circuit, and for bad response in the 
video-head preamps. When making the 
manufacturer's adjustments, study the 
stairstep or color-bar signals for any tran- 
sients at the leading edges of the white 
bars. 

If the playback has excessive snow, try 
adjusting the tracking control, since mis- 
tracking can cause snow. "Then try clean- 
ing the video heads before making any 
extensive adjustments. (Cleaning the vid- 
eo heads clears up about 50% of all noise 
or snow problems.) If neither of those do 
the trick, then try electrical and mechan- 
ical adjustments. Make mechanical ad- 
justments only as a last resort (even 
though snow and mistracking can be 
caused by mechanical problems). 

If playback of a known good tape pro- 
duces smudges on the leading edge of the 
white parts of a test pattern (from an align- 
ment tape) or a picture, the problem is 
usually in the preamps, or in adjustments 
that match the heads to the preamps. The 
he ad/pre amp combination is not re- 
producing the high end (5 MHz) of the 
video signals. The adjustment procedures 
usually show the head/preamp response 
characteristics. 

If you see a herringbone (beat) pattern 
in the playback of a known good tape, 
look for carrier leak. There is probably 
some unbalance condition in the FM de- 
modulators or limilers, allowing the origi- 
nal carrier to pass through the demodula- 



tion process. If very excessive carrier 
passes through the demodulator, you may 
get a negative picture. Recheck all carrier 
lead adjustments. 

Most adjustment procedures include a 
check of the video output level (typically I 
volt P-P). If the VCR produces the correct 
output level when playing back an align- 
ment tape, but not from a tape recorded on 
the VCR , you probably have a problem in 
the record circuits. The record current 
may be low (one symptom of low record 
current is snow), or the white-clip adjust- 
ment may be off. Look for details of those 
two adjustments in the manufacturer's lit- 
erature. 

Servicing color circuits 

As iji the case of black-and-white, the 
color (or chroma) circuits of a VCR are 
very complex, but not necessarily diffi- 
cult to service (nor do they fail as fre- 
quently as the mechanical section). 
Again, the first step in color-circuit ser- 
vice is to play back an alignment tape, 
followed by a check of all adjustments 
pertaining to color. As in the black-and- 
white circuits, when performing adjust- 
ments, you are tracing the signal through 
the color circuits. (At least that is the case 
in most well-written VCR service litera- 
ture.) 

There are two main points to remember 
in regard to VCR color circuits. First, 
most color circuits are contained within 
IC's. possibly the same IC's as the black- 
and-white circuits. Also, both circuits are 
interrelated. If you find correct inputs and 
power to an IC, but an absent or abnormal 
output, you must replace the IC. A possi- 
ble exception in the color circuits are the 
various filters and traps located outside 
the IC. 

Second, in most VCR's, the reference 
signal input to the color converters comes 
from the same source for both playback 
and record (from crystal-controlled os- 
cillators). If you get good color on play- 
back, but not on record, the problem is 
definitely in the record circuits. However, 
if you get no color on playback of a known 
good tape, the problem can be in the color 
playback circuits or in the common refer- 
ence signal. A good place to start color 
circuit signal tracing is to check any com- 
mon source reference signals. Then check 
the AFC signals. If any of those signals 
are missing (or abnormal), the color will 
be absent or abnormal . 

The following describes a few VCR 
color circuit failure symptoms, together 
with some possible causes. 

If you get a "barber pole" effect, in- 
dicating a loss of color lock, the AFC 
circuits are probably at fault. Check that 
the AFC circuit is receiving the horizon- 
tal-sync pulses, and that the AFC voltage- 
controlled oscillator (VCO) is nearly on- 
frequency. even without the correction cir- 
cuit. (Most electrical adjustments include 



such a procedure.) 

If the hue control of the TV must be 
reset when playing back a tape that has 
just been recorded, check the color sub- 
carrier frequency using a frequency coun- 
ter. 

If you get bands of color several lines 
wide on saturated colors (such as alternate 
blue and magenta bands on the magenta 
bar of a color-bar signal), check the auto- 
malic phase -control circuits, as well as 
the 3.58-MHz oscillator frequency. 

If you get the herringbone (beat) pat- 
tern during a color playback, try turning 
the color control of the TV down to pro- 
duce a black-and-white picture. If the her- 
ringbone is removed on black and white, 
but reappears when the color control is 
turned back up, look for leakage in both 
the color and luminance circuits. 

If you get nickering of the color during 
playback, look for failure of the automatic 
color-control system. It is also possible 
that one video head is bad (or that the 
preamps are not balanced), but such con- 
ditions show up as a problem in black- 
and-white operation. 

If you have what appears to be very 
severe color flicker on a Beta VCR. you 
may be losing color on every other field. 
That can occur if the phase of signal is not 
shifted ISO at the horizontal -sync rate 
when one head is making its pass. The 
opposite head works normally, making 
the picture appear at a 30-Hz rate. 

If you lose color after a noticeable 
dropout, look for problems in the drop- 
out-compensation circuit. Most VCR's 
have some form of dropout compensation 
circuit to sense any dropout of recorded 
signal. Those circuits compensate for 
dropout by using the preceding horizontal 
line signal. It is possible that the phase 
reversal circuits have locked up on the 
wrong mode after a dropout. In that case, 
the color signals have the wrong phase 
relation from line to line, and the comb 
filter is canceling all color signals. 

It's usually easy to spot total failures in 
the servo system. If a servo motor fails to 
operate, check that the power is applied to 
the motor at the appropriate time. If power 
is there, but the motor does not operate, 
the motor is at fault (burned out, open 
windings, etc.). If the power is absent, 
trace the power-supply line back to its 
source. See if the system control circuits 
(usually a microprocessor) are delivering 
the necessary control signals. 

The problem is not so easy to locate 
when the servo fails to lock on either (or 
both) record and playback. If the control 
signal is not recorded (or is improperly 
recorded) on the control track during rec- 
ord, the servo cannot lock properly during 
playback. So your first step is to see if the 
servo can play back a properly recorded 
tape. 

There are usually some obvious symp- 
toms when the servo is not locking prop- 
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erly. Often there is a horizontal band of 
noise that moves vertically through the 
picture if the servo is out of sync during 
playback. The picture may appear normal 
at times, possibly leading you to think- 
that it is an intermittent condition. With a 
true out-of-sync condition, the noise band 
appears regularly (even though moving) 
and may cover the entire screen at times. 
The symptoms for failure of the servo to 
lock during record are about the same as 
during playback, with one major dif- 
ference. During record, the head -switch- 
ing point (the point where head A is 
switched off and head B switched on, 
usually appearing as a break in the hori- 
zontal noise band) appears to move ver- 
tically through the picture in a random 
fashion. 

Another way to check if the servo is 
locking on either record or playback in- 
volves looking at some point in the rotat- 
ing scanner or video- head assembly under 
fluorescent light. When the servo is lock- 
ed, the fluorescent light produces a blurr- 
ed pattern on the scanner that appears 
almost stationary. When the servo is not 
locked, the pattern appears to spin. Try 
observing the scanner of a known-good 
VCR under fluorescent light. Stop and 
start the VCR in the record mode. Note 
that the blurred pattern spins when the 
scanner first starts, but settles down to 
almost stationary when the servo locks. 

Once you have studied the symptoms 
and checked the servo playback with a 
known good tape, you can use the results 
to localize the trouble in the servo. For 
example, if the servo remains locked dur- 
ing playback of a good tape, you can as- 
sume that the circuits between the control 
head and servo motors are good. 

Keep in mind that servo troubles may 
be either mechanical or electrical, and 
may be the result of either improper ad- 
justment or component failure (or both). 
As a general guideline, if you suspect a 
servo problem, start by making the elec- 
trical adjustments that apply to the servo. 
That may cure the servo problem. If not, 
you will at least see if all of the servo- 
control signals are available. A block dia- 
gram of a servo-control system is shown 
in Fig. 16. That diagram shows where in 
the servo system the control signals are 
found. If one or more of the signals are 
missing or abnormal, you have a good 
starting point for servo troubleshooting. 
If the VCR has rubber belts to drive 
servo motors, the belts may stretch (or be 
otherwise damaged) and cause servo 
w problems. If you have replacement belts 
9 available, compare the used VCR belts for 
O size. Hold a new and used belt on your 
(E finger under no strain. If the used belt is 
Q larger, or does not conform to the new 
pj belt, install the new belt and recheck the 
O servo for proper locking, 
o Keep in mind that the servo adjust- 
er; ments may be so far from normal that the 
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servo simply cannot lock up. The only 
sure way to check that is to run through the 
servo adjustments. 

Interchange operation 

When a VCR plays back its own record- 
ings with good quality, but the playback of 
tapes recorded on other machines is poor, 
the VCR is said to have interchange prob- 
lems. Such problems are almost always 
located in the mechanical section of the 
VCR (usually in the tape path) and are 
often the result of improper adjustment. 
The simplest way to make interchange 
adjustments is to monitor the RF output 
from the video heads during playback and 
adjust elements of the tape path to pro- 
duce a maximum, uniform RF output 
from a factory alignment-tape. Generally, 
the output is measured at a point after 
head switching so that both heads are 
monitored. But always follow the man- 
ufacturer's alignment procedures. 

Wow and flutter 

As is the case with audio recorders, 
wow and flutter are almost always present 
in all VCR's. To find out how much wow 
and flutter are present, use the low-fre- 
quency tone recorded on the alignment 
tape and a frequency counter connected to 
the audio line at some convenient point. 
Typically, the low-frequency tone is on 
the order of 333 Hz, and an acceptable 
tolerance is ±0.03%. You will probably 
use the period mode of the frequency 
counter to make that measurement. You 
can also use the special wow- and -flutter 
test equipment found in audio and hi-fi 
shops, but it is not really necessary. Any 
wow and flutter that does not show up 
when using the alignment tape and fre- 



quency counter is most probably not ob- 
jectionable. The cause of wow and flutter 
can be either electrical or mechanical in 
origin. 

Servicing systems-control circuits 

Each VCR has its own system-control 
functions, and you must learn those func- 
tions to properly service any VCR. 
However, all system-control circuits have 
elements in common. In most VCR's, 
microprocessors accept logic-level con- 
trol-signals from the VCR operating con- 
trols, and from various tape sensors. In 
turn, the microprocessor sends control 
signals to the various circuits, as well as 
drive signals to solenoids and motors. We 
will concentrate on the stop control-func- 
tions here, since those stop (or failure) 
functions are most likely to confuse those 
not familiar with VCR's. 

Figure 17 shows the basic circuits of a 
VHS-system stop control. The VCR is 
stopped when the stop button is pressed, 
when the tape runs to either end (forward 
and reverse), or when there is mechanical 
trouble. 

Both ends of a VHS tape are trans- 
parent. The tape passes between an end- 
sensor lamp and two end-sensor pho- 
totransistors. When the tape reaches ei- 
ther end (supply or take-up), the light 
passes through the transparent portion of 
the tape onto one of the phototransistors. 
When either phototransistor receives 
light, it applies a signal to the IC, which 
stops and unloads the VCR. The VCR 
also stops should the end-sensor lamp 
fail. Without that feature, the tape could 
break at either end. If the lamp burns out, 
the cathode voltage of the Zener diode 
increases, and the increase is applied to 
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FIG, 17— THE STOP SYSTEM used in a typical VHS recorder. Its functions Include sensing end-ot-tape 
and excess humidity conditions. 



the stop-system [C through the or gate. 
The end-of-tape condition can be simu- 
lated by exposing the phototransistors to 
light; that should result in an immediate 
stop and unload. The end-of-tape function 
can be disabled (for service) by covering 
the phototransistor with opaque tape or a 
cap. Do not remove the light source for the 
end-of-tape sensor on a VHS machine! 
That is sensed as a I amp- fat lure condition 
by most VHS units. 

When changes of temperature and hu- 
midity cause condensation of dew on the 
surface of the video scanner, that is de- 
tected by the dew sensor; and the stop 
mode is produced to prevent damage to 
the tape and mechanism. In Fig. 17, the 
dew-sensor output is applied to the IC 
through the or gate. When relative hu- 
midity is less than about 80%, the resis- 
tance of the dew sensor is about 1 00 
megohms. When humidity increases 
above about 80% the resistance drops to 
about 3 megohms, and the voltage at the 
junction of the sensor and the resistor in- 
creases. That increase is applied to the IC 
through the or gate, and stops the VCR. 

The reel-lock circuit detects when the 
reel motor has stopped rotating, except 
when the tape should not be running at the 
normal speed (unloading, loading, pause, 
step slow, etc.). The NAND-gate output is 
high when the reel disk is rotating, or 
when operating mode signals are applied 
to the or gate. When reel rotation stops, 
the NAND-gate output goes low, and the IC 



causes the VCR to unload and stop. That 
can be prevented by applying an override 
signal to the or gate. The rotation-detec- 
tion signal is developed by diode detec- 
tors, a Hall-effect element, and magnets 
(usually embedded into the reel eounter- 
pully). When the reel is rotating, the mag- 
netic field also rotates, and causes the 
Hall element to produce a current. That 
curtent is rectified and doubled by the 
detector to become the rotation-detection 
signal. If rotation stops, the alternating 
current stops, as does the detection sig- 
nal, and the IC removes power to the tape- 
drive motor, preventing damage to the 
tape. The detector can be checked by 
holding the take-up reel. That causes the 
take-up clutch to slip (to prevent damage) 
but the detector senses that the reel is not 
turning, and produces an automatic stop. 
The cassette-holder trouble-detection 
circuit detects if the cassette holder is in 
the eject condition (by sensing a switch 
that is operated by the holder). If the eject 
button has been pushed, the VCR is 
placed in the stop mode by the switch. To 
disable the cassette-holder-trouble func- 
tion (that is often necessary to do during 
service), locate the mechanism that actu- 
ates the switch and hold the mechanism in 
place with cellophane tape. In many 
cases, it is possible to operate the VCR 
through all its modes without a cassette 
installed if the switch can be actuated 
manually. Always check that all automat- 
ic-stop functions work, and that all by- 



passes and simulations (covers on lamps, 
tape on switches, etc.) are removed after 
service! 

Beta VCR's have similar stop functions 
(in the event of trouble) but the circuits are 
different. The two major differences are in 
the end-of-tape and reel sensors. Both 
ends of Beta tape are covered with foil. 
When the foil at the start of the tape ap- 
proaches a forward sensor coil (the coil of 
an oscillator), the Q of the sensor coil 
decreases, as does the oscillator output 
(indicating that the tape is at the start 
position). The rewind sensor operates the 
same way, except that the rewind-circuit 
oscillator-signal output drops when the 
foil at the end of the tape passes the os- 
cillator coil (placing the VCR in the stop 
mode, and indicating that the tape must 
be rewound). For Beta, the end-of-tape 
foil can be simulated by placing a piece of 
foil near the coil of either sensor. 

The reel-sensor circuit of a Beta VCR 
usually consists of a phototransistor and 
an LED, arranged around the base of a 
take-up reel as shown in Fig. 18. The 
phototransistor receives light from the 
LED; the light passes through the slots at 
the bottom rim of the take-up reel base 
while the reel is in motion. When the 
take-up reel stops rotating, the light is 
blocked off from the phototransistor. 
When that happens, the sensor circuit 
produces a signal that places the VCR in 
its automatic-stop mode to prevent the 
damage to the tape. 




FIG. 18— THIS REEL-MOTION Sensor circuit Is 
used in Beta VCR's. 

Most VCR's have some form of tape- 
slack sensor. Slack tape can cause damage 
(as can condensation, belt rupture, a sud- 
den stop of the reel motor, etc.). Tape- 
slack sensors can be checked by visual 
inspection and by pressing on the switch 
with your fingers to simulate slack tape. If 
the tape-slack sensors include a micro- 
switch (as is the case with most Beta 
VCR's), the sensor circuit can be disabled 
by forcing something like a match against 
the sensor to keep the switch from trigger- 
ing. (That is useful if you want to run the 
VCR without a tape.) 
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Video-camera sync 

If you have trouble using a video cam- 
era (perhaps one not designed for the 
VCR, possibly an inexpensive sur- 
veillance camera) you may have an inter- 
lace problem. Most cameras designed for 
use with VCR's — even those from dif- 
ferent manufacturers — are compatible 
with any VCR. That's because such cam- 
eras have a 2:1 interlace. Some inexpen- 
sive cameras have a random-interlace, 
where the horizontal and vertical sync are 
not locked together. The playback of a 
recording made with a random interlace 
camera usually has a strong beat pattern 
(herringbone effect). One way to confirm 
a random- interlace condition is to watch 
the playback while observing the last 
horizontal line above the vertical -blank- 
ing bar. Operate the TV's vertical -hold 
control as necessary to roll the picture so 
that the blanking bar is visible. If the end 
of the last horizontal line is stationary, the 
camera has a 2:1 interlace and should be 
compatible. If the end of the last horizon- 
tal line is moving on a camera playback, 
the camera is not providing the necessary 
sync and probably has random interlace. 

TV AFC compatibility 

If the AFC circuits of a TV are not 
compatible with a VCR, skewing may 
result. In most VCR literature, the term 
"skew" or "skewing" is used to indicate 
that the upper part of the reproduced pic- 
ture is being bent or distorted by incorrect 
back-tension on the tape (caused by im- 
proper mechanical adjustment). However, 
you can get that same effect if the TV's 
AFC circuits can not follow the VCR play- 
back output. That condition is very rare in 
newer TV sets (designed for VCR's and 
videodiscs), and appears only in about 1% 
of older TV sets (and almost never when 
the TV and VCR are made by the same 
manufacturer). So do not go into the TV's 
AFC unless you are absolutely certain that 
there is a problem. First try the VCR with 
a different TV, then try the TV with a 
different VCR. 

Once you are convinced that there is a 
compatibility problem, the easiest cure is 
to reduce the time constant of the integrat- 
ing circuit of the TV's AFC (see Fig. 19); 
that's done by changing the circuit values. 
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FIG. 19— COMPATIBILITY PROBLEMS can 
sometimes be solved by making changes In the 
TV AFC's integrating circuit. 

To reduce the time constant, reduce the 
values of either or both capacitors CI and 
C2, reduce the value of Rl , or increase the 



value of R2. It is generally not necessary 
to change all four values. Be sure to check 
the stability of the TV's horizontal sync 
after changing any of the values in the 
AFC circuit. 

Maintenance 

We'll end this article by describing 
some typical maintenance procedures for 
VCR's. Keep in mind that those pro- 
cedures do not necessarily apply to your 
specific VCR. When servicing VCR's, be 
sure that you follow the manufacturer's 
instructions exactly . Also, the procedures 
here are only the highlights, and only 
cover those areas common to most 
VCR's. All VCR's have many special- 
purpose adjustments that apply to their 
particular circuits. However, by studying 
the examples here, you should be able to 
relate the procedures to a similar set of 
adjustment points on any VCR, and to 
identify typical signals found in most 
VCR's (even though the signals may ap- 
pear at different points in your particular 
unit). 

Cleaning and lubrication 

Table 1 shows the recommended main- 
tenance intervals for most VCR's, 
However, never lubricate or clean any part 
not recommended by the manufacturer. 
Most VCR's use sealed bearings that do 
not require lubrication. A drop or two of 
oil in the wrong places can cause damage! 



CLEAN HEADS IN SAME 

DIRECTION AS 

TAPE PATH 




VIDEO HEAD 



CLEANER 

STICK 



FIG, 20— CLEANING THE VIDEO HEADS. Be 
sure to always clean In the same direction as the 
tape path. 



forth. Clean both heads (on opposite sides 
of the drum) following the same pro- 
cedure. CAUTION: Do not move the 
cleaner stick vertically while in contact 
with the heads. Always clean the heads in 
the same direction as the tape path. Clean- 
ing across the tape path can damage the 
heads. 

Audio/control and erase-head 

Moisten the cleaner stick with alcohol. 
press the stick against each head surface, 
and clean the heads by moving the stick 
horizontally, as shown in Fig. 21. 

Tape-path cleaning 

Figure 22 shows the tape path for a 
typical Beta VCR. Clean the drum surface 
and each tape-guide surface with a soft 
cloth moistened with alcohol. When 





TABLE 1— SUGGESTED MAINTENANCE 




Component 


Operation 




Video Heads 


Clean every 500 hours 




Audio.'Control Heads 


Clean every 500 hours 




Pinch Head 


Clean every 500 hours 




Erase Head 


Clean every 500 hours 




Supply Head 


Clean and lubricate every 2000 hours 




Take-up Reel 


Clean and lubricate every 2000 hours 




Fast- Forward Roller 


Clean and lubricate every 1000 hours 




Clutch Fully 


Lubricate at 2000 hours, then every 1 000 hours 




Rewind Idler 


Lubricate at 1 000 hours, then clean and lubricate every 1000 hours 


Capstan Assembly 


Clean every 1 000 hours 




Loading Gear 


Clean and lubricate every 1 000 hours 





Clean off any excess, or spilled, oil. In 
the absence of a specific recommenda- 
tion, use a light machine oil. such as sew- 
ing-machine oil. Although there are spray 
cans of head cleaner, most manufacturers 
recommend alcohol and cleaning sticks or 
wands for all cleaning. Methyl alcohol 
does the best cleaning job but can be a 
health hazard. Isotropyl alcohol is usually 
satisfactory for most cleaning. 

Video-head cleaning 

Turn the power switch off, and pull out 
the power cord. Rotate the video-head 
disk by hand to a position convenient for 
cleaning the video heads, as shown in Fig. 
20, Moisten a cleaner stick with alcohol, 
lightly press the buckskin portion of the 
stick against the head drum, and move the 
head disk by turning the motor back and 




ERASE HEAD 



CLEANER STICK 



AUDIO.'CONTROL 
HEAD 



CLEAN HEADS IN SAME 

DIRECTION AS 

TAPE PATH 

FIG. 21— WHEN CLEANING the audio/control 
and erase heads, move the cleaning stick hori- 
zontally as shown. 

cleaning the drum surface, be careful not 
to touch the video heads with the cleaning 
cloth. Rotate the video-head disk by hand 
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AUDIO,' 

CONTROL ERASE 

HEAD HEAD 

STACK 



CAPSTAN 




CAPSTAN 



PINCH ROLLER 



/ 



SUPPLY REEL 




BACK-TENSION 

LEVER ERASE HEAD 



SECTION 



AUDIO/CONTROL 
HEAD STACK 



FIG. 22 — TAPE PATH for a Beta VCR. Note that the location of the screw adjustments mentioned in the 
text are shown In b. 



eliminate the slack. 

5. Adjust screw b (see Rg. 22-b) so 
that Ihe lop edge of the tape does not hit 
against the guide at the side below the 
screw. 

6. Observe the waveform on the os- 
cilloscope, and adjust screws a and b so 
that the amplitude at A is equal to one- half 
of the amplitude at B, as shown in Fig. 23. 
Note that A is measured at the video- 
head-switching point, and B is measured 
at 40% of the video-head-tracing span. 
Check that slack does not develop along 
screw a, screw b, or the lead section dur- 
ing those or any other adjustments. 

7. Adjust screw c so that the tape top 
edge does not hit against the guide below. 
Then adjust screw c and d to make the 
waveform amplitude at C equal to one- 
half that at B, as shown in Rg, 24. While 
doing that adjustment, check that the 
tape-bottom edge is steadily in contact 
with the flange shoulder below screw d. 
Also, use an inspection mirror to check 
for slack along screws c, d and the lead 
section. The type of mirror used by den- 
tists is very handy for checking tape slack 
at inaccessible points. Tie proper adjust- 
ment of screw c will give you the op- 
timum waveform as described with no 
slack. 

8. Ideally, the center portion of the 
video-head waveform should be flat after 
all the adjustments are complete. For ac- 
ceptable performance, the minimum am- 
plitude should be no less than 60% of the 
maximum amplitude at the center portion 
of the waveform. 

9. Switch the scope from the video- 
hcad test point to the audio-output test 
point. 

10. Play back the alignment tape {au- 
dio portion) and monitor the audio-signal 



to move the head away from the spot to be 
cleaned. 

Tape-path adjustments 

The tape path for most VCR's is critical 
to proper operation. For that reason, the 
position and height of the tape guides and 
heads are precisely adjusted at the factory. 
Since those components greatly affect 
normal tape running, never touch the 
them unless necessary. First check opera- 
tion of the VCR using an alignment tape 
and a known good monitor or TV, If the 
playback is good, quit while you are 
ahead. If you have playback problems, 
then (and only then) make the following 
adjustments (which are typical for VCR's 
with a tape path similar to that shown in 
Rg. 22). 

1. Connect a good monitor or TV to 
the VCR, and an oscilloscope to a test 
point that monitors the video-color signal 
output of the playback amplifier circuits. 

2. Play back an alignment tape (vid- 
eo portion) and observe the waveform (en- 
velope) on the scope, figures 23 and 24 




A-tfflB 



VIDEO HEAD 

TRACING SPAN 



FIG, 23— ADJUST THE WAVEFORM so that the 
amplitude at A is equal to one halt that at B. Note 
that only one period of the waveform is shown 



VIDEO HEAD 
SWITCHING POINTS 




C - 1 /2B 



FIG. 24— WHEN THE NEXT SET Of adjustments 
is completed, the amplitude at C should be one 
half that at 6. 



here for simplicity. 


output waveform. Adjust screw E for max- 




show some typical envelopes. 


imum amplitude. 




3. Adjust the VCR tracking control 


11. Switch the scope back to the video- 




for the maximum waveform amplitude on 


head test point. Set the tracking control at 




the scope. 


the center position (at the click stop). 


m 

CD 


4. Observe the running state of the 


12. Adjust screw f for maximum vid- 


13 


tape around the back-tension lever (Rg. 


eo-signal amplitude. 


> 


22), If you see any slack at the top or 


13. Turn the tracking control to the 


< 


bottom edges, slightly bend the back-ten- 


right and left, and make sure that the 


(Q 


sion lever (with the appropriate tool) to 


waveform changes symmetrically. 
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14. Check operation of the VCR by 

recording and playing back a program. If 
the playback is good, you have made all of 
the adjustments correctly. Either that or 
you have fantastic luck! 

Video-head-switching adjustments 

Most VCR's have some form of video- 
head-switching adjustments. Before we 
get into some typical adjustments, let us 
consider how the switching circuits oper- 
ate. The playback signals from the video 
heads are amplified and mixed to produce 
a continuous noise-free signal as shown in 
Fig. 25 . Note that the overlap of the sig- 
nals from channel 1 (head A) and channel 
2 (head B) at the heads is eliminated by 
pulses that switch the channel 1 and 2 
outputs so that channel 1 is off at the 
instant channel 2 is on (and vice versa). 
The switching pulses are called by various 
names (RF switching pulses, drum FF 
pulses, etc.) and originate in the servo 
system. 

The video-head-switching adjustments 
for Beta and VHS are essentially the 
same, but with minor variations. In both 
cases you connect a scope to the video 
output of the VCR, and trigger the scope 
with pulses from the servo. Then you in- 
sert an alignment tape, and play back a 
color-bar signal. For VHS, the display is 
something like that shown in Fig. 26 on 
both channels, except that the switching 
pulse is inverted on one channel. (Gener- 
ally, it is necessary to set the scope's trig- 
ger slope to " + " for one channel, and to 
" - " for the other channel.) With VHS, 
you set the switching adjustment so that 
head switching occurs 6.5 horizontal 
lines (6.5 H) before the start of the vertical 
sync pulse, as shown in Fig. 26. (If you 
don't know the difference between the 
vertical-sync pulse and the equalizing 
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FIG. 26— VIDEO-HEAD-switchlng-point adjust- 
ments are made while observing the video out- 
put of a recorder. The output waveform shown 
here Is for a VHS VCR. 



pulses of a TV signal, please stay away 
from my VCR!) Because it is difficult to 
measure 6.5 H, you may want to measure 
for about 220 microseconds between the 
start of the scope triggering and the equal- 
izing pulses instead. 

Most Beta service literature recom- 
mends that the switching pulse occurs so 
that there is a 7-H (±0.5 H) difference 
between the edge of the switching pulse 
and the front edge of the vertical-sync 
signal, as shown in Fig. 27. Often, there 
are two adjustments (one for trailing and 
one for leading edge of the switching 
pulse). 

No matter what is recommended by the 
VCR service literature, keep the follow- 
ing in mind when you make the head- 




CHANNEL 1 BEFORE SWITCHING 
CHANNEL 2 BEFDRESWITCHING 

RF SWITCHING PULSES 
CHANNEL 1 AFTER SWITCHING 

CHANNEL2 AFTER SWITCHING 
CONTINUOUS OUTPUT SIGNAL 
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FIG. 27— FOR A BETA VCR, most literature rec- 
ommends a 7 horizontal-line difference between 
the trailing edge of the switching pulse and the 
front edge of the vertical-sync pulse. 



3.5SMH* 




§ FIG. 25— THE SWITCHING PROCESS shown here produces a continuous output signal from the two 
CC video heads. 



FIG. 28— THE RESPONSE OF a typical playback 
preamp. 



switching adjustments: If head switching 
occurs too soon, a narrow band of noise 
may appear at the bottom of the picture on 
the TV being used to monitor the VCR. If 
the head-switching pulse is late, noise can 
be introduced during vertical sync, possi- 
bly resulting in vertical-sync problems. 

Video-head resonance adjustments 

Since the playback signal from the vid- 
eo heads is on the order of a few milli- 
volts, their output is amplified by one or 
more preamps. The preamp circuits are 
provided with controls that make it possi- 
ble to adjust video-head resonance and Q 
to produce an overall flat response (or 
some particular response). Figure 28 
shows the response of a typical preamp. It 
was obtained by playing back the RF- 
sweep portion of an alignment tape. Typ- 
ically, you set the adjustments so that the 
response is flat between about 2 and 5 
MHz, and so that the signal levels on 
channels I and 2 (heads A and B) are 
equal. In some VCR's, you need to set the 
controls to get a peak response at one 
frequency. 

Other adjustments 

Although we have been through the 
major adjustments found on all VCR's, 
you will find many more adjustments in 
VCR literature. We will not cover those 
since they are unique to each model of 
VCR, or are similar to adjustments in 
other equipment. For example, all VCR's 
have power-supply adjustments where 
you set the various outputs to given volt- 
age levels, and all VCR's have tuner/IF 
adjustments that are usually quite similar 
to those of a TV set. Both Beta and VHF 
continued on page 96 
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How To Use 




DIGITAL PANEL METERS 



Modern digital panel meters can easily be used to measure voltage, current, resistance, 
capacitance, frequency, temperature — and a whole lot more. 



RAY MARSTON 

TAKE A LOOK AT THE TEST-EQUIPMENT 

market these days and you're sure to 
notice one thing — just about every VOM, 
or any other type of meter for that matter, 
uses a digital display. It's really not all that 
surprising considering the advantages 
that digital displays offer in the way of 
easy readability and better resolution. 

But what about your own projects'? 
There's really no reason not to use a digi- 
tal display in any application that requires 
measuring an analog quantity such as 
voltage, resistance, current, temperature, 
or what have you. That's especially true 
now that easy-to-use digital panel meters 
are available from a number of manufac- 
turers. In this article, we are going to take 
a look at those devices, and how to use 
them in a variety of applications. 

Most digital panel meters combine an 
analog-to-digital (A/D) converter IC, a 
2Vi digit LCD or LED readout, a voltage 
reference, and a few other components, 
into a compact module that costs little 
more than a good-quality moving-coil 
meter. As supplied, the meters typically 
have an input range of + 1 .999-10 
- 1.999-volts DC, 1-mV resolution, and a 
typical calibrated accuracy of 0.1% ±1 
digit. They can easily be used to read any 
desired voltage, current, or resistance 



range, however, by connecting the appro- 
priate external circuitry. 

Several companies manufacture digital 
panel meters. The meter we'll be looking 
at here is the DM-3100U1 from Datel- 
Intersil (11 Cabot Boulevard, Mansfield, 
MA 02048). Generally, however, digital 
panel meters differ only in details of their 
internal circuitry and displays, and in the 
number and notations of their user-avail- 
able terminals. As such, our discussion, 
and the circuits we'll present, can be easi- 
ly generalized and applied to almost any 
of the other units on the market. 

The DM-3100U1 

Figure l shows a block diagram of our 
device. The pinout of its rear card-edge 
connector is shown in Fig. 2. The device 
normally operates on + 5 volts DC and 
typically draws just 12 mA; power can be 
provided by either alkaline batteries or an 
inexpensive 5 -volt regulated DC supply. 
Also, if an external reference (more on 
that later) is not required for a particular 
application, the meter can be simply 
powered from a 9 -volt alkaline battery. 

The heart of this particular meter is an 
LSI circuit that includes a dual -slope A/D 
converter and the necessary 7-segment- 
display drivers all in one unit. In essence, 



that IC automatically compares the rela- 
tive values of an input voltage and a refer- 
ence voltage, and uses the ratio of the two 
to generate the readout. 

To ensure maximum versatility, provi- 
sion has been made to allow for the use of 
an external reference when the meter is in 
the + 5-volt mode. That reference is con- 
nected between pins Bl, reference in, 
and AI5, ext. ref. low. The panel meter 
also has a built-in internal reference avail- 
able at pin Al, reference out. That ref- 
erence is approximately + I volt above the 
analog return input, pin B2. To use the 
internal reference, pins Al and Bl are 
simply jumpered together. When we look 
at some sample applications for the de- 
vice, we will show examples using both 
the internal and an external reference. 

Before you use any digital panel meter 
in a project it is a good idea to know a bit 
about it. While we have already touched 
upon several important points, there are a 
few more that bear mentioning. 

As supplied, and when configured as 
shown in Fig. 3, the meter has a full-scale 
input range of -1.999- to + 1.99-volts 
DC. Claimed accuracy at 25°C is ± 0.1% 
of reading, ± 1 count. The resolution is 1 
mV. The calibration can be adjusted using 
a multiturn screwdriver potentiometer. 
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FIG. 1— SIMPLIFIED BLOCK DIAGRAM of the DM-3100U1 digital panel meter from Datei-lntersil. 
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FSG.2— PINOUTofthe 
nector. The pinout is 
tilted on its side. 



unit's rear card-edge con- 
shown here with the unit 
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NOTE: CONNECT AM 

UNUSED DECIMAL POINTS 
AND ANNUNCIATORS TO 
All (BACKPLANE OUT) 

FIG. 3— WHEN THE PANEL METER is config- 
ured as shown, It will measure DC voltages from 
+ 1.999 to -1.999. The 10-megohm resistor 
across the meter's input is Included to ensure 
proper auto-zeroing. It is otherwise optional and 
need not be included. 



and the recommended recalibration- 
period is 90 days. 

Differential input signals are applied to 
analog hi and analog LO, pins B5 and 
A2 respectively. To prevent the voltages at 
those inputs from exceeding the common- 



mode voltage range — + V s — 0.5 volts 
to — V s + l volt, where +V S is the 
positive rail (pin Bl5) and — V s is the 
negative rail (pin AI5> — they must be ex- 
ternally tied tO ANALOG RETURN, OT 

power common (A 14) if the device is 
+ 5- volt powered. 

Three decimal points (pins B8-B10), 
the vertical and horizontal portions of the 
polarity indicator (pins A13, B13, A12, 
and B 12). and a variety of function annun- 
ciators (pins A3-AI0) are available to the 
user. To select a decimal point or a func- 
tion annunciator, simply connect it to 

DECIMAL POINT COMMON, pill Bll. All 

unused decimal points and function an- 
nunciators should be connected to back- 
plane out, pin All. 

There are two points we should men- 
tion concerning the function annuncia- 
tors. First of all, they are only display 
labels. The meter cannot measure resis- 
tance, current, or AC without the appro- 
priate user-added circuitry. We'll be 
looking at some of that circuitry shortly. 
Second, you'll notice in Fig. 2 that some 
of the annunciators are identified with one 
of the letters underlined. When those an- 
nunciators are selected, only the under- 



lined portion is displayed. 

Turning to the polarity indicator, for 
normal auto-polarity operation, pins A12 
and B12, as well as pins AI3 and BI3. are 
jumpered together. For reverse -polarity 
sensing, pins AI2 and B13 are jumpered 
together (no other connections). If the po- 
larity sign is not wanted, the unused pins 
are again connected to backplane out, 
pin All. 

The meter uses a 3!^-digit LCD read- 
out. The readout is not backlighted, so 
sufficient room light is required. The digi- 
ts themselves are 1^-inch high. Overrange 
is indicated by a blanked display with the 
exception of the leftmost digit (1) and the 
polarity indicator. The sampling rate as 
supplied is 3conversions-per-second, but 
that can be changed by the user to up to 20 
con ve is i on s-pe r-second . 

The DM-3100UI's input impedance is 
rated at 100 megohms minimum, and its 
input bias current is rated at 5-pA typical, 
50-pA maximum. Those last two factors 
are significant because they mean that the 
meter will not load down any sensitive 
circuitry that is connected to its inputs. 

Physically, the panel meter measures a 
compact 2.53X3.25X0.94 inches and 
weighs 5 ounces. It can be mounted in any 




DIGITAL PANEL METER, this DM-3100U1 from Datel-lntersll features selectable function annunciators 
and decimal points, as well as auto-polarity and auto-zeroing. 
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FIG. 4— A SIMPLE RATIOMETRIC VOLTMETER. 
When the inputs are Identical, the meter will read 
1000. 
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FIG. 5— A RATIOMETRIC ohmmeter.The limiting 
resistor Is included to constrain the voltage 
through the resistor series to 100 mV maximum. 



position and has a claimed operating tem- 
perature range of 0°C lo 50°C. 

Applications 

Figure 3 shows how to configure the 
meter to act as a simple voltmeter. As 
shown in the figure, the meter can handle 
inputs from - 1.999-volts DC to + 1.999- 
volts DC. For simplicity, we've kept the 
interconnections to a minimum. In this, 
as well as the remaining examples we'll 
look at, it is assumed that the polarity sign 
has been set up for auto-polarity readings 
as described earlier. Note that the v an- 
nunciator and the appropriate decimal 
poini have been connected to pin Bill 
although not shown, all other annuncia- 
tors and decimal points should be con- 
nected to backplane our, pin Al 1 . In the 
remaining examples the annunciator and 
decimal- point connections will be elimi- 
nated for clarity. The 10-megohm resistor 
connected across the input terminals is 
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FIG. 6— APPLYING AN OFFSET voltage. This 
configuration is useful in applications where 
scaling Is required. 

included to insure proper auto-zeroing. It 
is optional and can be omitted if you de- 
sire. 

Figure 4 shows how to set up the panel 
meter so that it acts as a simple ratiometric 
voltmeter. In that configuration, when 
two input voltages (V A and V B ) are identi- 
cal, the meter will read 1000. 

It's relatively simple to configure the 
DM-3100U1 to act as a precision ohmme- 
ter. Such a circuit is shown in Fig. 5. 

The circuit takes advantage of the 
meter's ratiometric measuring ca- 
pabilities. An external reference resis- 
tor — whose resistance, accuracy, and 
drift with temperature is known — is con- 
nected in series with the unknown resis- 
tance and a current limiting resistor. 
You'll recognize the fact that the series 
resistors form a voltage divider. The volt- 
age to the Ihree, a regulated 6.9 volts, is 
supplied via the ohms lo output, pin B7; 
note that that pin is used only in resis- 
tance-measuring applications. The volt- 
age drop across R x and R HHf . is compared 
by the meter and the result is used to 
calculate the resistance of the unknown. 
The current-limiting resistor is selected to 
keep the current though the series com- 
bination to a maximum of I mA; it serves 
no other function in the circuit. The val- 
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FIG 7— A 100 MV external standard. The heart of 
this circuit is a 1.2-volt band-gap reference. 



TABLE 1— SUPPLIERS 

In addition to the manufacturer men- 
tioned in the article, digital panel meters 
are available from a wide variety of 
sources. Some of those sources are listed 
below. 

Ametek 

2 Station Square 
Paoll, PA 19301 

Analog Devices 
PO Box 280 
Norwood, MA 02062 

Analogic Corporation 
Audubon Rd. 
Wakefield, MA 01880 

API Instruments 
1601 TrapeloRd. 
Waltham, MA 02254 

Ballantine Labs 
90 Fanny Rd. 
Boonton, NJ 07005 

Data Precision Corporation 
Electronics Ave. 
Danvers. MA 01923 

Fluke Manufacturing Company 
Box C9090 
Everett, WA 98206 

Non-Linear Systems 

533 Stevens Ave. 
Solana Beach, CA 92075 

Sigma Instruments 
170 Pearl St. 
Braintree, MA 02184 

Simpson Electric Company 
853 Dundee Ave. 
Elgin, IL 60120 



Weston Instruments 

614 Frelinghuysen Ave. 
Newark. N J 07114 



ues for R 
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and R L imit ror different 



ranges of R x are also shown in Fig. 5, 

Finally. Fig, 6 shows how an offset volt- 
age can be applied to the basic "DVM" 
circuit so that the display reads zero when 
the input voltage and the offset voltage are 
identical. Thai can be useful in a number 
of applications. Consider, for instance, a 
temperature-sensing application in which 
the sensor is scaled to produce an output 
of lmV/°K. In other words, that sensor 
will produce an outpui of 273.2 mV at 
0°C and 373.2 mV at 100°C. By feeding 
the output of the sensor between pins B5 
and B2, and applying a 273.2 mV offset 
voltage between A2 and B2, the meter can 
be made to give a direct reading of tem- 
perature in degrees Centigrade. 

DC voltage and current meters 

As was mentioned earlier, provision 
has been made in the panel meter we are 
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If you have 

put off learning more 

electronics for any of 

these reasons, act now! 



□ / don't have the time. 



□ High school was hard for me and electronics 
sounds like it may be hard to learn. 



□ / can 't afford any more education. 

□ I have a family now. 

□ I'm here. You're there. I've never learned that 
way before. I'm not sure it will work for me. 



o 



g Read the opposite page and see how you can get started today! 



o 



o 
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Be honest with yourself. Are 
the reasons really excuses? 
You already know enough 
about electronics to be inter- 
ested in reading this maga- 
zine. So why not learn more? 
If you need encouragement, 
read on and see how excuses 
can be turned into results. 



You don't have the time. 

Be realistic. All you have in life 
is a period of time. Use it Try to 
know more tomorrow than you do 
today. That's the proven way to 
success. 

Electronics sounds like it 
may be hard to learn. 

You already know something 
about electronics or you wouldn't 
be reading this. Now, build on that 
CIE Auto-Programmed® Lessons 
help you learn. Topics are presented 
in simple, logical sequence. All text 
is clear and concise for quick, easy 
understanding. You learn step by 
step, at your own pace. No classes 
to attend. Nobody pressures you. 
You can learn. 

You can't afford any more 
education. 

Actually, you can't afford NOT 
to gain the skills that can put you 
ahead of the others. It makes sense 
to invest in yourself through 
education— learning a skill. If you 
are not able to pay full tuition now, 
convenient monthly payments can 
be arranged. 

You have a family now. 

All the more reason why you 
have the responsibility to advance 
yourself. For the sake of your family. 
Do you want them to have what 
you had or have more than you had? 
The choice is yours. Electronics is a 
rewarding career choice CIE can 
help you to get started on that career. 

You're there. We're here. 
How does CIE help you learn? 

First, we want you to succeed. 
You may study at home, but you 
are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. 
You may find this even better than 
having a classroom teacher, CIE 
understands people need to learn at 
their own pace. When CIE receives 
your completed lesson before noon, 
it will be graded and mailed back to 
you the same day with appropriate 
instructional help. Your satisfaction 
with your progress comes by return 
mail. That's how CIE helps you learn. 



NOW, IF YOU AGREE CIE 
TRAINING CAN WORK FOR 
YOU, HOW ELSE CAN CIE 
HELP YOU? 

CIE is one of the largest inde- 
pendent home study schools in the 
world that specializes in electronics. 
Although "big" does not always 
mean "best" it is evidence that CIE 
is a strong, successful institution 
with the people and resources to 
help you succeed. 




Step-by-step learning includes 
"hands-on training. 

The kind of professional you 
want to be needs more than theory. 
That's why some of our courses 
include the Personal Training Labo- 
ratory, which helps you put lesson 
theory into actual practice. Other 
courses train you to use tools of the 
trade such as a 10MHz, solid-state, 
triggered-sweep oscilloscope. Or a 
Digital Learning Laboratory to let 
you apply the digital theory that's 
essential today for anyone who 




wants to keep pace with electronics 
in the eighties. Or a Microprocessor 
Training Laboratory you learn to 
program and interface with displays, 
memories, switches, and more. 

Your credentials can impress 
employers. 

One of the best credentials you 
can have in electronics— or any 
other career field — is a college 
degree. That's why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree... more than half 
the number needed in some cases. 

You can also prepare for the 
government-administered FCC 
(Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark in 
your favor... government-certified 
proof of your specific knowledge 
and skills. 

Find out more! Today. Now. 

There's a card with this ad. Fill 
it in and return. If some other ambi- 
tious person has already removed 
it, use the coupon. 

You'll get a copy of CIE's free 
school catalog, along with a 
complete package of personal home 
study information. 

For your convenience, we'll try 
to arrange for a CIE representative 
to contact you to answer any ques- 
tions you may have 

If you are serious about a 
rewarding career, about learning 
electronics or building on your 
present skills, your best bet is to go 
with the electronics specialists — CIE. 
Mail the card or coupon today or 
write CIE (please mention the 
name and date of this magazine), 
1776 East 17th Street, Cleveland, 
Ohio 44114. 

This could be the best decision 
you've made all year. 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street. Cleveland. Ohio AAr\A 
Accredited Member National Home Sludy Council 

YES... I want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog. . .including details about the Associate Degree program. . . 
plus my FREE package of home study information. 

Print Name 



RE-72 



Address - 

City 



. Apt.. 



. State _ 



.Zip. 



Age- 



. Area Code/Phone No. . 



-/- 



Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran □ Active Duty 
MAIL TODAY! 
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BAND-GAP 
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+5V 



Cl 



BE 



A15 



A14 



A2 



B16 



B14 
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ID MEG 


199.9roV 


8 MEG* 


1 MEG 


1.999mV 


9.9 MEG* 


1DDK 


19.99V 


ID MEG 


IOK 


199.9V 


10MEG 


1K 


1.999kV 



■SEE TEXT 

FIG. 8— THE VOLTMETER'S input range can be 
expanded easily using a simple voltage divider. 




SEE TEXT 



FIG. 10— A FIVE-RANGE swttchable voltmeter. 
The varistor is included to prevent damage to 
the panel meter from excessive input voltages. 



the values for Rl, the shunt resistor, are 
given in the table in the figure. 

It is a simple matter at this point to take 
one of the circuits we've discussed and 
add the appropriate switching for range 
selection. That's what we've done in Fig. 
10, a five-range voltmeter. Note that in 
multi-range applications the circuit 
should be provided with some form of 
overload protection. That has been taken 
care of in this circuit by fuse Fl and by a 
placing a voltage-dependent resistor 
(varistor) across the divider. That varistor 
ensures that the voltage to the meter does 
not exceed the meter's rating (250 volts 
DC, 175 volts mis continuous). Also note 
that on the 1,999-kv range the maximum 
input is therefore limited to 240. 

Ohm meter 

The easiest way to use a digital panel 
meter as an ohmmeter is to use it in the 
ratiometric configuration shown in Fig. 5. 
That technique has two major advantages. 
First, it is very stable and inherently self- 
calibrating, the meter reading being equal 
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using to allow the use of an external refer- 
ence of from + 100 mV to + 2 volts, re- 
ferred to — V s . In several of the following 
examples we will make use of that fea- 
ture. The external reference that we've 
chosen to use is shown in Fig. 7. The 
output of that circuit, which is built 
around a 1.2-volt band-gap reference (an 
Intersil 1CL8069 is used here, although 
any similar device may be substituted), is 
a stable 100 mV. 

The DVM module is supplied ready- 
calibrated to give a full-scale reading of 
± 1.999- volts DC. It is relatively simple, 
however, to add external circuitry that will 
extend that range. Consider, for example, 
the circuit shown in Fig. 8. It uses a sim- 
ple voltage divider and an external 100- 
mV reference to allow the meter to mea- 
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FIG. 9— MEASURING CURRENT With 
DM-3100U1. 
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FIG. 11— THE RATIOMETRIC OHMMETER from Fig. 5 is expanded here to a five-range switch -selecta- 
ble circuit. 



sure voltages from I99.9 mV to 1. 999 
kilovolts full-scale over five ranges. Ap- 
propriate values for R I and R2 are given 
for each range in the table in Fig. S. 

One note about the resistors before we 
go on. Some of the values may be difficult 
to obtain. If you can not rind the appropri- 
ate resistances, simply combine two stan- 
dard-valued units in series. 

The DM-3I00U1 can also be made to 
act as a DC current meter by wiring a 
suitable shunt resistor across the input ter- 
minals, as shown in Figure 9. Once again. 



to Rx'^ref- Secondly, very low test volt- 
ages are generated across R x , the max- 
imum voltage being constrained to 100 
mV by the presence of R L imit- 

As with the voltmeter and ammeter, it's 
relatively easy to set up a multi-range 
ohmmeter by expanding upon the basic 
circuit. Such a multi-range circuit is 
shown in Fig. II. 

There is still much more that can be 
done with a digital panel meter. We will 
look at some of those applications next 
time when we continue this article. R-E 
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Typewriter 




Computer Interface 



BILL GREEN 



Build this interface/buffer and use your IBM typewriter as a low-cost letter-quality computer 
printer. The 30K buffer can be used with the typewriter or any parallel printer. 



Part 3 



WE VE NEARLY COM- 

pleted our look at the 
typewriter-to-coraputer interface. All that 
remains for us to do is to see how it's 
installed into a Selectric. 

Selectric installation 

Adapting the Selectric for use as a 
printer is more difficult than adapting the 
Electronic; that is because the typewriter 
must be adapted mechanically as well as 
electrically. 

The first thing to check if you're going 
to be using a Selectric is the the voltage at 
jumper JU). If it's not between 17 and 18 
volts or if the fuse blows when you turn 
the interface on, double check ail your 
work. Check especially carefully for sol- 
der bridges and incorrectly installed com- 
ponents, (diodes, voltage regulator, etc.). 

If that voltage is correct, we're ready to 
connect the interface to your typewriter. 
The first thing you have to do to is to 
remove the Selectric^ cover. To do that, 
you must position the carriage near the 
center and move the margin stops clear of 
the carriage. Then unplug the typewriter. 
Pull the paper bail forward, raise the 
cover, and pivot the paper table (with the 
various scales printed on it) to the rear. At 
each end of the platen is a latch, as shown 
in Fig. 16. Press down on both latches and 
simultaneously pull up on the platen. Pull 
the cover- re lease levers forward. They are 
located on either side of the inside of the 



case, about 3 inches forward of the platen. 
Lift the carriage pointer and both of the 
margin levers up. Now lift the cover 
straight up and reinstall the platen. Pull 



the assembly-release lever, located under 
the bell, forward. Lift the typewriter as- 
sembly by the shafts protruding from the 
tab and power switches and pull forward 
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FIG. 16— TO REMOVE THE COVER of the Selectric model II or III, you first must remove the platen. ™ 
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about 3 inches . Tilt the assembly back and 
let it rest on the support brackets. Your 
typewriter should look something like 
what's shown in Fig. 17, except that the 
solenoids and their printed-circuit boards 
should not be installed yet. With a 14-inch 
nutd river or socket, loosen the two screws 
holding the right hold-down bracket and 
pull it all the way forward. Tighten the 
screws. Then remove the left hold-down 
bracket. 

Now we have to prepare three adapter 
boards by installing ten 12-volt DC sole- 



CODE 

-solenoid 
■board 



noids on them. Figures 18, 19, and 20 
show the foil diagrams for the code, 
shift, and the space/return boards, fig- 
ures 21 , 22, and 23 show the placement of 
the solenoids on those boards. 

Install and solder the ten solenoids on 
the three boards as indicated in Figs. 21, 
22. and 23. Then cut 9 three-inch lengths 
of the plastic covered steel cable. (You can 
get that cable, often called leader cable, at 
a fishing-supply store, where you can also 
get the crimp sleeves that we'll use next.) 
Prepare six of those cables as follows. Slip 




FIG. 17— TILT THE ASSEMBLY back so that it rests as shown. 

Lslii^^l^llll^Uj 

U 4-1/2 INCHES 

FIG. 1B— THE FOIL PATTERN for the code board Is shown here full size. 
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rjc Is shown here full size. 
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one end through a crimp sleeve and loop it 
back through a small amount. (See Fig. 
24.) Pull the long end until there is a loop 
about 5 /j: inch diameter, and crimp the 
sleeve with pliers. Install a sleeve in the 
clevis of each of the nine solenoids (ex- 
cept the shift solenoid) and crimp each 
sleeve very slightly to keep it in place. 

Loop one of the remaining 3-inch ca- 
bles around the silver key-pressed bail 
(Fig 25) and crimp the sleeve. Install the 
remaining two cables on the space and 
carriage-return latches (Fig 26) and 
crimp. Referring back to fig. 25, remove 



one of the screws in the latch guide 
bracket and replace with one of the 
threaded spacers. Tighten it and repeat 
with the other screw. Then mount the 
code board on those spacers and secure 
with 2 flathead screws as shown in Fig. 
27. 

Using needle-nose pliers, open the 
clevis on the left-most adjusting link (fig. 
27) and slip one of the cables that you 
prepared with a loop over the clevis pin. 
Allow the clevis to close. Repeat with the 
other 5 adjusting links. Slip the free end 
of the cable on the left-most link into the 
sleeve that you installed in the clevis of the 
left-most solenoid and pull up the slack. 
Repeat with the other 5 adjusting-link ca- 
bles. Slip the free end of the cable that you 
mounted on the key-pressed bail into the 
key-pressed solenoid. Be sure that this 
cable goes below the power- lockout bail 
(the bail that moves with the power 
switch). 

Now we have to adjust the length of 
those cables. Follow each of the 6 adjust- 
ing links down to the interposer latches 
they are attached to. Pull on the cable 
attached to the left-most solenoid until the 
left-most latch just starts to move up. Al- 
low the latch to just seat and then crimp 
the sleeve on the solenoid clevis. Pull up 
on the clevis. The latch should raise about 
0.15 inch. That is the correct adjust- 
ment — it will allow the link to clear the 
ridge just behind it. Repeat with the re- 
maining five solenoids. 

Now plug the power cord in and turn 
the power on . Pull up the slack in the cable 
to the key-pressed bail until printing 
starts. Slack the cable until it just stops. 
Crimp the sleeve. Briefly push up the key- 
pressed clevis. Several print cycles should 
occur and printing should stop when the 
clevis is released. 

Unplug the power cord again for safe- 
ty's sake. Install the space/return board 
as shown in Fig. 28 Use two ks-inch 
screws — but do not tighten them yet. 
Form some 0.031 -inch music or piano 
wire as shown in Fig. 29 — it will be used 
as a guide for the cables — and cut off and 
save the excess. Install this wire under the 
screws and tighten. Install the 6-32 hex 
nut as shown and tighten. Route the cable 
from the space interposer over the left 
piece of music wire and slip it into the 
sleeve in the clevis of the bottom sole- 
noid. Do the same with the other cable, 
slipping it into the top solenoid. Turn the 
power on. Pull up the slack in the bottom 
cable until spacing starts and release until 
spacing just stops. Crimp the sleeve at 
that point. Adjust the carriage -return in- 
terposer cable in the same way. 

Now we have only one solenoid, the 
shift solenoid — to install . Remove the two 
large screws from the typewriter frame 
and install the shift solenoid using them. 
(See fig. 30). Bend the remaining music 
wire as shown in fie. 31. Install it under 
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FIG. 20— THE FOIL PATTERN for Hie space/return board is shown here full size. 
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FIG. 21— PARTS-PLACEMENT diagram for the code board. 
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SLEEVE 
THROUGH CLEVIS 



clevis. Insert it in the clevis. With power 
on, test the shift solenoid by pushing 
down on the clevis and releasing. Shift up 
and down should occur as appropriate. 
Check the shift key on the keyboard to 
make sure that it operates properly and 
bend the wire, if necessary, for proper 
solenoid and keyboard response. Trim the 
excess Leader cable from all solenoids. 

Now we're ready to hook the interface 
up to the boards you have installed in your 
typewriter. Referring to the schematic in 
Fig, I, note the pinout of the header you 
installed at SOI. Prepare a cable (with a 
socket that will mate with the header at 
SOI) to go from the interface to the Se- 
lectric. The odd-numbered pins are the 
outputs to the solenoids and the even pins 
are the returns. That is, pins 1 and 2 con- 
nect to solenoid Rl , pins 3 and 4 connect 
to solenoid /?2, etc. (Those "It's" and 
"T's" are IBM designations that stand for 
Rotate and Tilt — the direction that the ball 
element is moved in.) Split the ribbon 
cable as was shown in Fig. 17 and connect 
to the boards. Attach the cable to the 
typewriter frame with wire ties., Be sure 
the wires or the ties do not interfere with 
any moving part of the machine. Lower 
the machine into its normal position. 

Now we're ready for the test. Connect 
the interface to your computer and plug 
the cable from the typewriter into SOI. 
Apply power to the interface, the typewri- 
ter, and then your computer. Press the 
reset switch and then enter some text 
into your computer and dump it to the 
interface. Be sure the pause switch is off. 
If you are not using buffer memory, the 
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FIG. 22— THE SINGLE SOLENOID on the shift 
board mounts as shown. 




SPACE 
SOLENOID 




SPACE/RETURN 
BOARD 

FIG. 24— YOUR ASSEMBLED SOLENOID BOARDS should look something like this. 
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FIG. 23— THE SPACE and RETURN solenoids 
mount as shown. 



the head of the screw that retains the shift- 
rod clip. Note the position of that clip on 
the end of the shift rod and retighten it in 
the same position . Push the plunger of the 
shift solenoid up and bend the shift link 
(that you made from music wire) down 
until it touches the top of the shift clevis. 
Bend the music wire at a 90 degree angle 
so that it will slip through the holes in the 



text will be printed at once. If you are 

using buffer me mo 17, press the print but- 
ton. Examine the characters on the paper. 
If they arc not as they should be. try typing 
all the characters with the keyboard (with 
the interface turned off). That should indi- 
cate which solenoid is not operating prop- 
erly. Make adjustments as needed to the 
clevises. After all is working well, re- 
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FIG. 25— VARIOUS CABLE-MOUNTING areas are shown here. 



FIG. 27— ONLYTHFIEE ADJUSTING LINKS are seen in this photo. The other 
three are hidden from view. 




FIG. 26— MOUNTING OF THE space and carriage-return cables. 



FIG. 28— HERE'S HOW TO fashion a guide (or the carriage-return and 
space cables. 
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install the left hold-down bracket and pull 
it all the way out before tightening. Lower 
the typewriter down in the case and slide 
back until the holes in the two hold-down 
brackets drop onto the pins on the bottom 
cover. Run the adapter cable out through 
the hole in the vent cover beside the power 
cord. Push the assembly- release lever 
back to lock the frame down . Remove the 
platen and reinstall the cover and lock it in 
place. Reinstall the platen, flip the margin 
levers forward and the carriage pointer 



down. Pivot the paper table forward and 
down, and of course, lower the top cover. 
When printing with a St'lecrric. it is 
good practice to press reset after printing 
is completed if the shift solenoid is ener- 
gized. You'll avoid trouble if you press the 
pause switch only during a carriage re- 
turn . (You can lose some characters other- 
wise.) 

The buffer memory 

Now that we've discussed how to use 



t he i nterface w i t h t he d i f fe re n t mac h i nes , 
it's time to look at how to use the printer 
buffer option. 

The interface has a maximum capacity 
of fifteen 2Kx8 memory 1CS. When 
memory is used, the first four bytes of 
1CI3 arc used by the microprocessor for a 
scratchpad. This leaves us with room for 
_iO,7I6 bytes. If the data from the comput- 
er does not exceed the amount of available 
memory, the interface will not send data 
continued on page 92 
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What you need to 
know about CP/M 



CP/M confuses a lot of people. It doesn't have 
to — read on and ease your fear of it. 
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What You Need To 
Know About CP/M 



IF YOU HAVE RECENTLY PURCHASED OR ARE CONTEMPLATING 

purchasing — a "serious" computer system, you have no doubt 
come into contact with the term "CP/M," And, unless you've 
had some previous exposure to computers, you are almost 
certainly wondering just what CP/M is, how you use it, and 
whether you really do have to use it. 

Fortunately, with most of today's high-end computers com- 
ing with bundled software (programs included as part of the 
computer system and ready to run with it), it is not necessary to 
have a deep knowledge of how CP/M works, or of how to use it. 
Some of the software that comes with today's computers will 
even auto-load — that is, you put the disk into the drive, close the 
drive door, and the program will start to run by itself — and more 
or less isolate you from CP/M. 

On the other hand, when you read the manuals that come with 
your computer, you'll undoubtedly find numerous references to 
CP/M, and, on occasion, despite the efforts of the computer and 
software suppliers, may find yourself face-to-face with it. For 
the uninitiated, panic often sets in at that point, and the compu- 
ter, the programs, and everybody you ever dealt with in purchas- 
ing your system are — at least in thought — condemned to a fate 
worse than death. 

In the hands of an experienced (or adventurous) programmer, 
CP/M can be a powerful tool; but to someone who just wants to 
get his correspondence out on time, a confrontation with it can 
be traumatic. In the pages that follow, we'll try to explain a bit 
about what CP/M is, and how to cope with it. 

What is CP/M? 

CP/M stands for Control Program for Microcomputers. (Its 
original meaning was Control Program/Monitor — which ex- 
plains where the slash came from — but somewhere along the 
line the name got changed.) While it is primarily a DOS (Disk 
Operating System) that coordinates the workings of the compu- 
ter and the disk drive(s), it also takes care of communications 
between the computer and other peripherals like the terminal 
you use to talk to the computer, and other input/output devices 
like printers and modems. 

CP/M works on any computer that uses an 8080, 80S5 , or Z80 
microprocessor. It is considered a universal operating system 
because programs written on one computer to run under CP/M 
will run on any other computer using CP/M. That means that — 
within limits, of course— CP/M software doesn't care what 
computer you're using, as long as its operating system is CP/M. 
For that reason, CP/M software is considered ""portable" — it can 
be created on one system, and run on another. (Such portable 
software is also called "machine-independent.") 

Because of its universal nature, CP/M has been responsible 
for the creation of a large number of programs. 

Consequently, you may find yourself staring at a hefty volume 
of CP/M manuals and wondering, "How did 1 ever let myself in 



for this?" but things aren't as bad as they may seem. 

Introduction to CP/M 

The first thing you'll see on your display when you "bring 
up" (load into memory and run) CP/M is the "A" prompt on 
your screen. That tells you that you are now using CP/M from 
disk drive "A." If you type "B:", you will find yourself on 
drive "B," and the prompt will change to "B," 

When you see the "A" prompt (or the prompt for another 
drive), you can run a program that's on a disk mounted on that 
drive just by typing the name of the program and hitting the 
return key. Programs that work that way can be identified by 
their ' ' .COM" extension (the last three letters of the file name). 
The names of the files on a disk can be seen by typing "DfR", 
for "directory." 

CP/M has a number of commands that allow it to perform a 
variety of functions. Unfortunately, many of those commands 
are somewhat obscure, and can intimidate the first-time user.For 
example, the command that allows you to copy files or pro- 
grams, is "PIP" (which stands for Peripheral /nterchange Pro- 
gram). Not only does it have a strange name, but its language 
appears cryptic and awkward: PIP B:EASY.COM = 
A:AWKW ARD.COM tells CP/M to copy a .COM-type file 
named "AWKWARD" on drive "A" to drive "B," and to 
rename it to "EASY.COM" in the process. 

That's probably enough to scare people off by itself, but 
CP/M has other commands like "STAT" and "REN" that can 
be equally confusing. Actually, CP/M is fairly easy to work with 
after you get to know it; but if you're interested only in using 
your word processor or spreadsheet program, you may not want 
to get to know it that well. You should, but, happily, that doesn't 
mean that you have to. 

Friendly utilities 

A number of recent programs for word processing and other 
tasks are now menu-driven. That is, they display for you a menu 
of the things they can do, and all you have to do is indicate your 
choice. Usually included are options for such things as copying, 
renaming, and deleting files — functions that previously had to 
be performed directly from CP/M. Having them available from a 
menu, along with helpful prompts if they are needed along the 
way, isolates you from CP/M and can make your system much 
less intimidating. 

There are several programs that make CP/M easy to use by 
acting as a ' 'translator' ' between you and the operating system. 
One such program is Power.' (Computing!, 2519 Greenwich, 
San Francisco, CA 94123). It has features for the neophyte, and 
also for the experienced computer user who just wants to make 
his life easier. 

Power! is menu-driven, and when you instruct it to "COPY" 
(for instance), it presents a list of all the material on the disk on 
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your display screen. Each file shown has a corresponding num- 
ber, and all you have to do is indicate the numbers of the files 
you want to copy from one disk to another. 

That's a lot easier than something like CP/M's awesome ' 'PIP 
B:INFO.TXT = A:INFO.TXrV\" It's faster too— once you 
start it doing something, Power! keeps on going until it's 
finished; CP/M's PIP utility requires you to type a whole com- 
mand line for each file you want to copy. (The same comparison 
can be made between other Power.' and CP/M utilities , like those 
for erasing and renaming files.) Working "by the numbers" is 
much easier, faster, and less likely to result in errors. 

The program is smart, too. If it sees that a file with a 
particular name already exists on the disk you are copying to, it 
stops and asks you what you want to do with it. Answer the 
question with a single keystroke, and Power! is on its way again. 

What do you do if you accidentally erase a file from a disk? 
That's something that happens more frequently than we would 
like to admit. Under CP/M there's nothing you can do to get that 
file back. Power!, though, offers a reclaim utility that makes it 
possible to bring back files from the dead. You simply type 
"RECLAIM , ' ' and as the name of each recoverable file is found 
and displayed, you indicate whether you want it reclaimed. 

Power! is deceptively simple in appearance, but is worth a lot 
more than its $169.00 selling price. 

Crashes 

One of the most frightening experiences you can have is to 
have a program "crash" or "lock up" on you — the keyboard 
goes dead and no matter what you do, there's no way to com- 
municate with the computer. That usually finds you with several 
hours' work inside the computer with no apparent way to get it 
out. Is it lost to you forever? It appears that the only thing you 
can do is push the reset button and start all over again. 

That's not necessarily the case. Although it's commonly 
believed that pushing the reset button clears out the contents of 
the computer's memory, that material is frequently still there, 
and can be salvaged. Again, Power! comes to the rescue. It 
allows you to examine the computer's memory to see what's in it 
(and where it is), and to write the contents of that memory to a 
disk file that can be treated like any other file. 

Crashes, at least the ones caused by things like giving the 
computer an unwanted jolt of static electricity (there's no way to 
recover your data if the power fails and the lights and everything 
else go dead), need no longer be fatal. 

Control keys 

Over at the left-hand edge of your keyboard is the control 
key. That key isn't found on ordinary typewriter keyboards and, 
for some reason, fills most newcomers to computers with a kind 
of fear. They just don't know what to make of it. 

In actuality, the control key works just like a shift key. As 
long as you hold the shift key down, every key that you press 
generates a character different from the one that you would get if 
it were not used. For instance, instead of a "g," you get a "G." 
Similarly, if you hold the control key down and press another 
key, you get a third character — usually invisible. A coNTROL-g 
(or control-G- — it doesn't matter whether the character is 
shifted or not) generates an audible signal. 

Control characters, as they are called, are usually invisible, 
although some computers or terminals can display special sym- 
bols to represent them. Each control key has a specific func- 
03 tion though. The original control functions were defined back in 
9 the days when Teletype terminals were in widespread use (hence 
o the use of a control-G to sou nd a bel 1 ) . Frequently , the pu rpose 
£E a control key serves will be determined by the software that's 
^ being used. 

oj In program listings and in computer documentation, a control 

o function, such as a control-S, is often shown as "S." The 
Q caret (a) simply indicates that the control is to be pressed at the 
cc same time as the "S" key. 



The most important control key is control- C, Its meaning is 
almost universal — in CP/M, in CP/M-based programs, and even 
in a lot of programs that don't require CP/M. Its meaning is 
simple- — STOP! If you ever want to stop a program — almost any 
program — all you have to do is hit control-C. 

As soon as you hit control-C, the computer will stop what 
it's doing and return you to a command level of some sort — to 
CP/M , to BASIC, or to a menu within a program. About the only 
time control-C won't help is when something (like a "zap" 
from static electricity) has caused the contents of the computer's 
memory to be scrambled so it no longer recognizes any input at 
all from the keyboard. There's a way to escape from that 
situation, too, as we'll show you shortly. 

Consider control-C to be a kind of panic button. If you ever 
want to halt the execution of a program, or get out of it for any 
reason, use it. Even if the program doesn't mention it, control- 
C will probably bring it to a screeching halt. Remember, 
control-C is your friend. 

Other keys 

While we're on the subject of keys, another one that you may 
be wondering about is the escape key. That one isn't found on 
typewriters, either. 

The escape is used to generate what are called escape 
sequences — that is, the escape key being pressed, followed by 
another key, or series of keys, being pressed. 

Escape sequences are not normally entered from the key- 
board, but are generated in software. They are widely used to 
control the operations of computer peripherals like terminals and 
printers. A word-processing program, for example, may send an 
escape sequence to a terminal to clear the screen, or to a printer 
to tell it to print bold-face or expanded characters. 

The last key whose function you may be questioning is the 
break key. Don't worry too much about it; it usually doesn't do 
anything. Its purpose was to cause about a 250- millisecond gap 
in data transmission, and it has little bearing on computer 
operations. It's a vestige of the Teletype days. 

Error messages 

CP/M is not known for the clarity of its error messages. 
Probably the one that occurs most frequently is "BDOS ERROR 
ON n." What CP/M is trying to tell you is that it's having a disk 
problem. The most likely cause of that is your having changed 
disks without having informed CP/M of the fact. The way out of 
that is control-C. That will cause the system to reboot, and the 
new disk will be recognized. 

More help 

After you've overcome your initial fears over using CP/M, 
you may even find that you like it and want to learn more about 
it. The best thing you can do is to read about it, and experiment 
with the things you study. Set aside a disk that you will use only 
for practice, and, when you want to take a break from processing 
words or juggling numbers, use it to "play around" with CP/M. 
That's the only way you'll learn. If you don't practice what you 
leam, it will go to waste. It's like trying to learn to speak French 
without moving your lips. 

The CP/M manuals, while they are comprehensive, are not 
really intended for the beginner. The current version of the 
manuals is a lot clearer than the original one, but it still assumes 
that you know a lot more about computers than you probably do. 

There are, however, several books that explain most of the 
CP/M commands and functions, and explain how to use them. 
Two such books are Osborne CP/M User Guide by Thorn Hogan 
(OSBORNE/McGraw-Hill, 630 Bancroft Way, Berkeley, CA 
94710) and The CPIM Handbook by Rodney Zaks (SYBEX, 
Inc., 2344 Sixth St., Berkeley, CA 94710). 

Once you get involved with your computer and CP/M, you'll 
discover that there really wasn't so much to be worried about, 
after all. R-E 
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To communicate with other 

computers and databases, 

you not only need hardware 

such as a modem. You need 

communications software, 

too. We'll take a look at what 

you can expect to find. 



Telecommunications 



HERB FRIEDMAN 



A COMMUNICATIONS SOFTWARE PACKAGE [S A PROGRAM THAT 

allows a computer to exchange data, programs, and information 
with other computers — either a personal computer or the main- 
frame of a database/information service such as The Source or 
Dow Jones, Essentially, communications software converts a 
computer into an intelligent terminal, a device that can exchange 
disk or tape files with other computers, as well as information 
entered directly on the keyboard. An intelligent terminal is also 
often called a smart terminal, A terminal that isn't smart is 
dumb, meaning it can only receive and send in real time. It 
cannot store incoming data, for later viewing or use, nor can it 
send a data file or program that was previously stored on disk or 
tape. 

Getting started 

There are many different levels of communications software. 
You can get simple programs intended for the so-called "home 
computers," that do little more than allow the user to converse 
with one of the information services such as The Source. Or you 
can get communications packages for mainframes that, even 
when completely unattended, will establish communications 
with another computer, swap data back and forth, automatically 
check for errors, and then shut down both computers. 

We will limit ourselves to the less expensive, high- 
performance communications software available for personal 
computers — the type of software you might use in your own 
home or business. To start off, personal-computer com- 
munications software is almost universally intended for two 
types of circuits; either a telephone-system modem that connects 
computers through the dial-up telephone system (which 
accommodates voice-grade frequencies), or a direct connection 
between two computers through a multi-wire cable which we 
call a null-modem. 

Communications software is the program that converts your 
computer's electrical signals into a format that can be passed on 



to the outside world; that is, to other computers, printers, and 
peripherals that aren't part of your personal-computer system. 
Somehow, we must take the formatted electrical signals and get 
them to another computer. The way we normally exchange 
computer signals with other computers that aren't in the same 
general location is through the dial-up telephone system. Since 
the telephone system handles only a selected range of voice 
frequencies, the computer's electrical input and output signals 
must be converted to audio tones. The device that does the 
conversion from electrical to audio, and vice versa, is called a 
modem (MCDulator//}£A/odulator). 

To communicate with another computer there must be a 
modem at each end, one called an originate modem, the other an 
answer modem. In addition, in many instances the software 
must be configured for answer or originate operation that is 
usually independent of the modem; we can have answer soft- 
ware with an originate modem, and originate software with an 
answer modem. 

Within the range of acceptable overall costs, for personal 
computers it is the dial-up telephone system's limitations that 
determines the maximum rate at which we can exchange in- 
formation between computers. The unit we use to express the 
rate of information exchange is the baud , which happens to work 
out to the number of bits transmitted per second. For example, a 
300 baud rate is the rate at 300 bits-per-second, 1200 baud is 1200 
bits-per-second. By pure luck and mathematical relationships, 
300 baud represents an exchange of 300 words per minute of 
text, while 1200 baud represents 1200 words per minute of text 
(assuming an average of six characters per word of text — the 
defacto American standard). 

The typical low-cost (around S 100) modem for personal com- 
puters will accommodate rates from to 300 baud. More sophis- 
ticated modems (about $500) will accommodate 300 or 1200 
baud. Because of cost and complexity, 1200 baud is presently the 
upper limit for the voice-grade dial-up telephone system. 
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On the other hand, if we wish to exchange data between 
computers in the same general location we can do it easily 
enough by passing the computer's electrical signals (without 
conversion to audio) through a multi-wire cable connected be- 
tween the computers' RS-232 input/output connectors. That 
kind of multi-wire circuit is called null-modem. Within reason, 
there is virtually no limit to the character rate we can pass 
through the wires, The transmission rate from computer to 
computer can easily be 9600 baud or even 19,200 baud. As far as 
the communications software is concerned, it is working into a 
modem (the ''null-modem"). The only limitation on how fast 
data can be transferred from one computer to another through a 
null-modem is the communications package and the computer 
itself: Will they support a higher transmission rate? For ex- 
ample. Heath computers easily support 9600 baud, while 
Osborne computers are limited to 1200 baud unless modified 
with non-factory hardware. 

The degree of complexity of the program — its 
"sophistication" — depends on the particular computer and the 
application for which it's intended. Obviously, the software that 
automatically runs a high-speed data exchange or a dump be- 
tween the mainframe computers of two international banks isn't 
exactly the kind of thing you would use for your KayPro II or 
Radio Shack's Color Computer. 

Getting the message through. 

The basic, least expensive form of communications software 
is intended primarily for sending or receiving ASCII-encoded 
messages or data. ASCII is an acronym derived from American 
Standard Code For /nformation /nterchange. A complete ASCII 
set consists of 128 codes (0-127) that represent upper and lower 
case alphanumerics, 32 control codes such as the carriage return 
and linefeed, standard keyboard symbols, etc. 

Simply typing on the computer's keyboard will send the 
message— text or data — -in ASCII characters, which is received 
at the other end of the communications circuit. The difficulty 
with ASCII is that it can only handle text or data such as BASIC 
program listings, or anything else that's best converted to 
ASCII, though that is all you need for many applications. For 
example, if you are into using The Source or the Dow Jones 
information networks, or a local community or users' group 
bulletin board — which are accessed through the dial-up tele- 
phone system — the communication is usually done in ASCII. If 
you get a ' 'terminal program' ' specifically prepared for your 
computer, such as those advertised at rock-bottom prices in the 
computer hobbyist magazines, it will probably be tailored speci- 
fically for your computer's screen. The words will wrap at the 
end of the line, or each line will be precisely the length sent by 
the information service... and that's about it, except for setting 
the baud rate. Budget, moderate, or gold-plated software — 
virtually all allow the user to easily change the baud rate to 
handle almost any communications situation. Most will cover 
from 300 to 9600 baud. Others go as low as 1 1 baud (for older 
teletypewriters), while some go as high as 19,200 baud for 
high-speed null-modem communications. 

Virtually all intelligent- terminal software allows the user to 
either save the incoming ASCII message in a portion of free 
RAM, called a buffer, and then transfer it to disk (or tape), or to 
have the incoming data written directly to disk (or tape). The 
direct write is preferred because, as a general rule, if the RAM 
buffer fills, the incoming data writes over the beginning of the 
text and a save to disk (or tape) will not contain the complete 
file — the overwritten part no longer exists. Similarly, the soft- 
ware can either send an ASCII file directly from disk (the usual 
way), or transfer it from disk to RAM and then send it. 

But what if you're interested in, or have need for, sending or 
receiving binary files such as machine language programs, 
which use 8-bits? That is quite another thing. Many com- 
munications programs can only transmit or receive 7-bit ASCII 
characters, so they have special routines for converting binary 



information into the ASCII character codes, and then back from 
ASCII to binary. It works but it's not the most dependable 
method of binary data exchange. Why? Because one single 
incorrect byte out of thousands can crash a program. 

Protocols 

Look at it this way . Assume you're taking an ASCII transmis- 
sion of a BASIC program from a friend and you get a glitch on a 
character. The program kicks out on a RUN with a ' 'SYNTAX 
ERROR on LINE 140." You list line 140 and the statement 
reads: "140 PRI/T A$." You know you've got trouble, but it's 
easy to correct "PR5/T" to "PRINT." Or suppose you are 
getting the latest news from UPI on The Source and your screen 
shows: "Inflaxxon is a 4.8& for August." You know it should 
read: "Inflation is 4.8% for August." 

But what if you're receiving a command file? One glitch on 
one byte and the program crashes and you'll never know what's 
wrong, or why. To overcome that, all decent modem com- 
munications software has some form of protocol exchange. 

Protocol means that the sending terminal transmits some kind 
of testing signal such as a checksum or CRC after transmitting a 
block of information. It then waits for a response from the 
receiving terminal that indicates the "test" was received cor- 
rectly. If so, the sending terminal transmits the next block. If the 
sending terminal receives an incorrect answerback "test" from 
the receiving terminal, it re-transmits the block, and will keep 
doing so until it receives an "OK" from the receiving terminal. 
In that way, it sharply reduces the possibility a binary file will be 
garbled at the receiving terminal. 

The problem with a protocol exchange is that the terminal 
protocols must match; that is, the software at each terminal must 
recognize the protocols of the software at the other terminal. As 
a general rule of thumb, except for the "free" communications 
software available from CP/M bulletin boards such as Modem X 
and Modem 7 (and all its derivatives) — which use somethng 
called a "Chnstensen protocol' '—there is no protocol standard. 
That means that both the sending and receiving terminals must 
use the same software (a cute way to insure extra sales). 

While each communications package that can exchange bin- 
ary files recognizes its own protocol, there are several com- 
munications packages that will match — or mate — with other 
protocols. For example, M.I.T.E., from Mycroft Labs, Inc. 
(Box 6045 , Tallahassee, FL 3230 1 ) , will match the protocols of 
MODEM X, Crosstalk, D.C. Hayes, IBMPC (for text files), and 
Text (for mainframes). The relatively inexpensive but powerful 
Telcom II, from Mumford Micro Systems (Box 400-E, 
Summerland, CA 93067), for the Radio Shack computers, will 
also accommodate the LINK protocol. Matching protocols, 
however, is somewhat rare. Except for the " Christen sen - 
based" software, most communications packages match only 
their own protocols. 

Though many claims are made for each kind and brand of 
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THE COMMAND SCREEN you see when configuring Omniterm is shown 
here. 
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communications software, except for auto-dialing, within a 
given type they all do more or less the same thing as far as 
communications are concerned. 

Auto-dialing means the software in conjunction with a special 
modem is capable of dialing the telephone number of another 
computer from a telephone number or telephone index file in the 
computer. Sometimes it's as uncomplex as dialing whatever 
telephone number has been typed on the computer's keyboard. 
Other times, the user simply types the user's name and the 
computer searches the correct number from a telephone file 
that's been stored in a disk file. Auto-dial modems, such as the 
D.C. Hayes, can pulse-dial a local telephone number and then 
automatically switch to touch-tones for an information service. 

When running straight ASCII text or data communications, 
all packages will capture incoming data in RAM, ail will dump, 
somehow, to tape or disk — either as the signal comes in or at the 
user's command — and all will transmit text or data from tape or 
disk, either directly or by first loading it into RAM and then 
sending it to the modem. The program can be an inexpensive 
plug-in module for the Radio Shack Color Computer such as the 
ColorcomlE by Eigen Systems (Box 180006, Austin, TX 
787)8), or a moderately priced package such as Super 'Color' 
Terminal, by Nelson Systems, Inc., (Box 19096, Minneapolis, 
MN 55419) that will even change the display format to 32x26, or 
51-64-85 X 21 or 24. (Interestingly, the Nelson software, which 
has the same or more features than communications software for 
CP/M, IBM, and CP/M-86 computers, costs about half their 
price. That makes one wonder whether software is priced at all 
the traffic can bear.) 

The Nelson software is more or less representative of what 
most software packages for the "higher cost" computers offer. 
The precise feature will depend on the particular program, and 
depending on your particular interests one might prove of more 
value than another. For example, some, such as the CP/M-based 
M.I.T.E., or Omniterm, for the TRS-80 Models 1111114, by 
Lindberg Systems, Inc. (41 Fairhill Road, Holden. MA 01520), 
allows specific versions to be configured for The Source. Com- 
puServe, or anything else if you would like the program to 
directly load with all the correct parameters and macros. 

A macro is a complete set of commands, instructions, or 
whatever that is transmitted by touching a single key. It's as if 
the key itself was a separate memory — which it really is. For 
example, assume you have an auto-dialing modem — that is, a 
modem such as the D.C, Hayes (5923 Peachtree Industrial 
Blvd., Norcross, GA 30092) Smartmodem, that will auto- 
matically dial a telephone number. You might program your 
communications software in such a way that pressing the con- 
trol key and the numeral 1 will send the telephone access 
number of The Source to the modem. When the screen shows 
The Source has connected and asks for your ID (identification), 
pressing control-2 will transmit your Source ID (identification 
number) and password. Similarly, you might have programmed 
control- 3 as a macro to dial CompuServe's telephone access, 
and control-4 to transmit your CompuServe ID and password. 
Macros can also be created for accessing particular areas of The 
Source, Dow Jones, or any other dial-up database or information 
service. The amount of information stored in each macro varies. 
It might be 25 characters, it might be 48 characters, or more. 

If the software provides macros there are usually at least 8 or 
10, corresponding to the numbered keys; or every alphabetic 
(A-Z) key might have the capacity for macro programming, as is 
available in the Hayes Smartcom II for the IBM personal compu- 
ter. The Smartcom's macro definition is even carried to the point 
where there are individual sets (menus) of 26 pre-defined mac- 
ros for The Source, for CompuServe, and for Dow Jones that 
allow direct access to different areas of the information services 
at the touch of a key. 

Some of the newer software , such as Smartcom and M.I.T.E., 
provide for the recognition of prompts by the host computer of 
The Source, Dow Jones, community bulletin boards, etc. A 




macro can be defined, say, to dial The Source through Tymnet; 
upon receiving Tymnet's recognition to dial the Tymnet pass- 
word; then when The Source "comes up" with its prompt, to 
answer with the user's ID and password, etc. It's actually 
possible to connect with and get into a selected area (service) of 
an information network by just a single entry on the keyboard. 
Exactly how the macros perform varies widely and depends on 
price, and, unfortunately, the imagination of the person writing 
the advertisement. So, if macros are an important function for 
your use of communications software, doublecheck every fea- 
ture before you purchase the software. 

Particularly for infrequent users of a communications soft- 
ware package, the overall complexity of operation is an impor- 
tant consideration. The most sophisticated software is worthless 
if you can't remember how to use it, or you forget a function and 
twenty minutes into an upload you discover you forgot to name 
the file. The receiving terminal is going to have a copy of your 
file but its disk directory will have no usable indication it exists. 
(A common problem when exchanging binary data.) Some 
software, such as Crosstalk, from Microstuff, Inc. (1845 The 
Exchange, suite 205, Atlanta, GA 30339), avoids the whole 
problem by automatically transmitting the name of the file: The 
receiving computer always knows what it got. It should not be 
necessary to spend any time mucking through an instruction 
manual to figure out how to do things. Unfortunately, price and 
sophistication have nothing to do with ease- of- operation. 
Actually, some of the earlier superior communications software 
is virtually unknown today because simple procedures required 
reference to the documentation, and the documentation was a 
disaster. 

Another desired feature for infrequent users of communica- 
tions software is menu-driven function selection. The main func- 
tions are always displayed on the screen, or can be called up at 
the touch of a key. Similarly, the functions are also selected by 
the touch of a key. Telcom. Omniterm, and Crosstalk are exam- 
ples of almost total menu-driven control. 

There is probably no end to the functions that can be provided 
in a communications package. As fast as one package appears in 
the marketplace there is another with even more "sophisti- 
cated" functions. Actually, most do the same as the others, but 
in different ways and with different degrees of difficulty. Some- 
times it's easier to use different kinds of software for different 
tasks simply to make communications more convenient. For 
example, for videotext-type communications and use of The 
Source, Telcom I is preferable; for binary data and program file 
exchange, Crosstalk does it with the least amount of hassle. But m 
what works best for you and your computer may be other kinds 3 
of software. But regardless of the software's functions and > 
features, for many users the most important consideration ^ 
should be how often they will have to search through the g 
documentation in order to use the software. R-E 2 
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FIG. 1— SCHEMATIC SYMBOL for an n-base UJT. 
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FIG. 2— A SIMPLE CIRCUIT using a UJT 



Here is a look at UJT's, PUT's, SCR's, triacs, and a host of other semiconductor switching 
devices. 



Part 2 



IN THE LAST PART OF 

this series, we saw 
how transistors arc used in switching ap- 
plications. Transistors, of course, are not 
the only solid-state devices that can be 
used in that way. Indeed, devices such as 
UJT's, PUTs, and SCR's can all be used 
in switching circuits. This month, we'll 
take a look at those devices, and others, 
and see what they are, how they work, and 
how you can use them in your own de- 
signs. 

The UJT 

The UJT (UtoJ unction Transistor) is a 
one-junction device that consists of a slab 
of n-type and a slab of p-type semicon- 
ductor material. In an n-type UJT, the two 
base terminals are connected to the n-type 
material. An emitter terminal is con- 
nected to the p-type material. The sche- 
matic symbol for the n-base UJT is shown 
in Fig. I. 

The n-type material connecting base 
terminal Bl to base terminal B2 has a 
resistance of between 5,000 and 10,000 
ohms. It is convenient to think of that 



resistance as actually being made up of 
two resistances. One, RB 1 , is between the 
junction and Bl; the second. RB2, is be- 
tween the junction and B2. With that out 
of the way, we can now talk about an 
important characteristic of the UJT, the 
intrinsic stand-off ratio. That is defined as 
RBl/(RBI + RB2) and denoted by the 
symbol r\. The voltage at the junction, 
due to V BB , is equal to T|V BB , 

Circuits 

The UJT can be used in a simple circuit 
such as the one shown in Fig. 2. Pulses of 
sufficient voltage. V b , must be applied 
between the emitter and ground for the 
UJT to conduct current from + V BB to 
ground through the n-type slab. When it 
conducts, output pulses that are in step 
with the input pulses are developed across 
Rl and R2, although R2's main purpose is 
to keep the circuit operating properly de- 
spite variations in temperature. 

We will show you how to choose the 
values of RI and R2 shortly. In any event. 
the values of Rl and R2 arc usually much 



less than RBI and RB2. Because of that, 
the external resistors used around the UJT 
can be ignored when analyzing the action 
of the transistor. 

Getting back to the performance of the 
circuit in fig. 2, we want the UJT to 
conduct when the voltage at the emitter 
reaches V H . The device itself conducts 
when V E is about Vi volt higher than the 
voltage at the junction. That occurs when 
V E is greater than 0.5 + tiV bb . That is 
why the intrinsic stand-off ratio is a crit- 
ical factor in detenu i nine the behavior of 
the UJT. 

Using that information, a relaxation os- 
cillator can be designed. To do that, only 
an R-C network need be added to the 
circuit shown in Fig. 2, The resulting cir- 
cuit is shown in fig. 3. 

Let's see how that circuit works. When 
the supply voltage is initially applied, 
volts is across CI; that voltage increases 
with time. The time it takes for the voltage 
to increase to the level required to turn on 
the UJT is determined by R3. CI , and t|, 
and is just about equal to the product of 
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FIG. 3— ADDING AN R-C network to the circuit 
shown in Fig. 2 turns it into a relaxation oscilla- 
tor. 

R3 and CI. The oscillator frequency is 
about equal lo the reciprocal of R3 x CI . 
or about l/(R3xCl). 

The ideal value for resistor R3 is some- 
where between: 



and 



Vbb (1 ~ l) ~ 0-5 
2lp 

2(V BB ~ Vv) 
lv 



Where I P is the maximum current flow 
between the emitter and Bl; V v is the 
valley voltage, the voltage between the 
emitter and Bl just after the device has 
begun to conduct, and I v is the valley 
current, the current between the emitter 
and Bl when the voltage between those 
points is V v . In the equations, t) and I p 
are the maximum values specified by the 
manufacturer of the particular UJT being 
used, while V B and I v are the minimum 
specified values. The current reaches I P 
when V E reaches a peak; that peak voltage 
is called V,,. Voltage V p is significantly 
higher than V v . 

The voltage and current between the 
emitter and Bl continue to increase 
beyond V v and I v respectively because 
RBI decreases as the quantity of current 
flowing through it increases. When CI has 
discharged through the emitter-RBI cir- 
cuit, conduction ceases. Tire capacitor 
then recharges and the sequence repeats, 

Capacitor CI is selected to obtain the 
desired oscillator frequency, after R3 has 
been determined. Because the value you 
select for CI depends upon the tt] (as well 
as on other factors) of the specific UJT 
being used, that capacitor may have to be 
"tweeked" to get the exact desired time 
delay. 

If the UJT is to operate properly. R2 
should be about equal to (RBI + 
RB2)/2y|V bb . The value of Rl should be 
less than (RBI + RB2 + R2)V OUT /(V BB 
— V OUT ). In the equation for Rl, the 
values of RBI and RB2 are the minimum 
resistances for this particular device as 
specified by the manufacturer. Voltage 



V OUT is the peak-to-peak output voltage 
across Rl. The value of Rl is usually 
about 50 ohms and R2 around 500 ohms, 
although at times the values chosen may 
radically differ from those. An ordinary 
bipolar transistor may be wired across the 
resistor used to deliver the output from the 
UJT; its purpose would be to provide suf- 
ficient push for the circuit to be driven by 
the pulse(s). 

Because the UJT keeps on oscillating, 
repetitive voltages are developed across 
CI , Rl, and R2. The voltage across CI is a 
rising ramp while CI charges and is a 
relatively fast-dropping slope when it dis- 
charges. If that ramp is to be used to drive 
another circuit, a high impedance must be 
connected between the R-C network and 
the circuit that is being fed by the ramp, so 
that the driven circuit will not load the R- 
C network (and affect the frequency of 
oscillation). 

The UJT can be used in a switching 
circuit because it does not conduct until 
the capacitor is charged to a specific level. 
If a mechanical switch is placed across the 
capacitor and shorts it, the capacitor re- 
mains discharged. Under those condi- 
tions, the UJT does not conduct. The 
capacitor begins to charge at the instant 
the switch is opened. But the UJT does 
not conduct until the capacitor is charged 
to a voltage that exceeds 0.5 + tiV BB 
volts; in other words, it behaves as a time- 
delay switch. Conduction ceases at the 
instant the switch is closed and the capaci- 
tor is discharged. 

Designing a UJT circuit 

Let's see how we can calculate the val- 
ues for the circuit shown in Fig. 3. As an 
example, assume that for the UJT being 
used, -n. is specified as 0,55, but can vary 
from 0.5 to 0.6. Similarly, V v is specified 
as 2 volts, but can vary from 1 to 3.5; I v is 
specified as 20 mA, but can vary from 10 
to 30 mA, and I P is specified as 8 p>A, but 
can vary from 4 to 12. The internal resis- 
tance of the UJT, RBI + RB2, is equal to 
9000 ohms. What we are looking for is a 
2-volt output across R I at a frequency of 
500 Hz. For this circuit V BB will be 10 
volts. 

Start by determining the value of R3, 
the resistor in the timing circuit. Sub- 
stituting into the equations for R3 noted 
above, we find that the value of that resis- 
tor should be between 146,000 ohms and 
1,800 ohms. A good choice for R3 is 
50,000 ohms, since f = 1/R3C1, CI 
should be equal to about 1/R/ = 1/(50.000 
x 500), or about 0.04 pi* finally, sub- 
stituting into our equations for Rl and R2 
we find that they should be 2400 ohms and 
820 ohms, respectively. 

An interesting variation in the circuit 
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FIG 4 — THE PUT. Its schematic symbol is shown 
in a, while its internal structure is shown In b and 
c. The equivalent circuit for that device is shown 
in d. 

shown in fig. 3 would be to replace CI 
with a phototransistor. The resistance of 
the phototransistor increases as the 
amount of light reaching it decreases. 
Thus, when there is very little light, the 
resistance of the phototransistor is high. 
Under those conditions, the UJT con- 
ducts and current Hows. That current can 
be used to trigger a relay and turn on a 
light as night falls. 

The PUT 

The Programmable t/nijunction Tran- 
sistor, or PUT, performs much like an 
ordinary UJT. The big advantage with the 
PUT is that t| is not predetermined by the 
internal characteristics of the device. In- 
stead, it can be set to a value between 
and 1 using external resistors. 

The PUT is a thyristor. It has three 
terminals, as shown in fig. 4-a, A positive 
voltage is placed between the A (anode) 
and C (cathode) terminals. No current 
flows between the A and C terminals until 
a pulse that is negative with respect to the 
anode is applied to the G (gate) terminal. 

Structure of the PUT 

The device consists of four semicon- 
ductor slabs as shown in Fig. 4-b. To see 
how the PUT works, it is easiest to think 
of it as being split into two bipolar transis- 
tors — one NPN and the other PNR The 
internal structure then would be as shown 
in Fig. 4-c. A schematic diagram of the 
two-transistor equivalent circuit is shown 
in Fig. 4-d, -r, 

Neither transistor is turned on when {g 
voltage is initially applied between A and j2 
C because current does not flow through > 
either base-emitter junction. When G is < 
made negative with respect to A , the base- <a 
emitter junction of the PNP transistor is ■&■ 
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lumed on. Current can then flow through 
the collector lead of that transistor to the 
base of the NPN device. Because the volt- 
age at the base of the NPN transistor is 
now positive with respect to the voltage at 
its emitter, current will also flow through 
the base-emitter junction of that device. 
The NPN transistor is therefore also 
turned on. Current from its collector flows 
through the base-emitter junction of the 
PNP device because its base voltage (and 
the collector voltage of the NPN section) 
is now negative with respect to its emitter 
voltage. Because or that, the PNP transis- 
tor stays on even after negative voltage has 
been removed from the gate terminal. 
Consequently, the NPN device also re- 
mains on. Because the paths between A 
and C have been completed, current Hows 
from A to C. It ceases to flow when the 
anode current drops below l v . 

We can make a PUT act like a UJT by 
placing it in the circuit shown in Fig. 5, 
The maximum gate current, l GtMAX) , al- 
lowed for turning on the PUT is specified 
by the manufacturer of the device and may 
be in the vicinity of 50 raA. Just what I G 
actually is in a particular circuit, depends 
upon V BB , Rl, and R2, and can be deter- 
mined from 



where 



R1R2(R1+R2) 



V G = V B 



' I R1 + R2 / 



The equations for calculating the time 
delay and the value of the resistor in the R- 
C circuit (in this case R4), are the same as 
the ones we used when we discussed the 
UJT. To determine R4, set T| equal to 
RI/(Rl +R2), use the values of l p and I v 
provided on the device's data sheet, and 
let V v be equal to about V* of V F (the 
value of V F . the forward voltage, can also 
be found on the data sheet). The value of 
V v usually ranges somewhere between 
0.6 and 1.2 volts so that 0,6 may be used 
for V v in those equations without causing 
any unacceptable error. 

Once the voltage across CI is greater 
than that at the gate, the PUT conducts 
and current flows through R3 . The output 
voltage that the current develops across 
R3 is called V OUT . That voltage depends 
upon the voltage required to turn on the 
PUT, which, in turn, is about I volt higher 
than the voltage at the gate. That, in turn, 
is related to -q. which is determined by the 
values chosen for resistors Rl and R2. 

After the capacitor has been discharged 
and anode current has dropped below I v , 
current ceases to flow through the junc- 
tions between A and C. The capacitor 
then gets recharged so that the current 
pulses through the PUT keep repeating. 
As was the case with the UJT, a switch can 
be placed across the capacitor to make this 
arrangement perform as a time-delay 




FIG. 5— THE PUT is used here in an oscillator 
circuit. 




FIG. 6— TO KEEP AN SCR from dissipating too 
much power when the polarities of the voltages 
at its anode and gate are as shown, a series 
resistor-diode combination should be con- 
nected between those terminals. 

switchingcircuit. 

The SCR 

The structure of the silicon-controlled 
rectifier (SCR) looks like that of the PUT, 
except that the SCR gate is near its cath- 
ode rather than its anode. The SCR is 
composed of four semiconductor slabs ar- 
ranged as shown in Fig. 4-b. The gate is 
connected to the second p-slab (the one 
located between two n-slabs) rather than 
at the first n-slab (the one nearest the 
anode). The equivalent transistor arrange- 
ment shown in Fig. 4-d still applies, ex- 
cept that the gate terminal is now at the 
base of the NPN device. A positive pulse 
at the gate with respect to C will turn on 
the SCR and let current flow from A to C 
when the anode is positive with respect to 
the cathode. The SCR will keep on con- 
ducting even after the trigger pulse has 
been removed. Conduction stops after the 
anode-cathode current drops below a par- 
ticular current level specified by the man- 
ufacturer of the SCR. That current is iden- 
tified as 1,.[. the holding current. 

Triggering methods and precautions 
Although gate triggering is the best 
method of turning on the SCR, it is possi- 
ble to do it using other methods. For ex- 
ample, the SCR will be turned on if it is 
placed in a very hot environment. It will 
also be turned on if a specified maximum 
voltage that may be applied between the 
anode and cathode is exceeded. It will 
also be triggered if a sharp-rising voltage 
pulse is applied between A and C. As for 
the last case, it is frequently desired that 



the SCR not trigger under those condi- 
tions. Manufacturers therefore supply a 
dV/dT specification that indicates the 
maximum voltage change in a specific 
period of time that may be applied to the 
SCR without triggering it. Thus, if dWT 
is specified as 150 volts-per-microsecond , 
the SCR will probably be turned on by a 
pulse that changes at the rate of 175 volts- 
per-microsecond. To reduce the dV/dT 
factor of the pulse and avoid triggering the 
SCR, a 50, 000-pF capacitor may be wired 
between the C and G terminals of the 
device. 

If a voltage pulse thafs applied be- 
tween the A and C terminals triggers the 
SCR no damage will be done to the de- 
vice. But it is also possible to apply a fast 
current pulse between the A and C termi- 
nals. That pulse may be used to trigger the 
SCR or may simply be present after the 
SCR has been turned on. But if that cur- 
rent pulse is faster than the dl/dT limit 
specified by the manufacturer of the SCR, 
the device can be destroyed. You must be 
sure that such current pulses do not occur 
at any time. To insure against such pulses 
a series R-C network can be connected 
between the anode and cathode of the 
SCR. 

Some problems arise even when nor- 
mal gate- triggering methods are used. If 
the leakage current is high, the SCR may 
be triggered inadvertently. To avoid that, a 
resistor should be wired between the cath- 
ode and gate of the device. The value of 
that resistor is normally specified by the 
manufacturer and can be found on a data 
sheet. 

Precautions must also be taken so that 
the gate does not dissipate more power, 
P GM , than is allowed by the manufacturer, 
or pass more current, I GFM , than it was 
designed to do. Care must be taken so that 
the reverse voltage limit, V GRM , between 
the gate and cathode is not exceeded. 

Avoid applying a positive gate-cathode 
triggering voltage while a large negative 
voltage is at the anode of the SCR with 
respect to its cathode. Otherwise, the 
SCR will dissipate an excessive amount 
of power. To prevent failure, if that con- 
dition should occur, be sure to connect the 
diode- resistor circuit shown in Fig. 6 be- 
tween the gate and anode. That circuit 
clamps the gate to the anode thereby re- 
ducing the conduction between the gate 
and the cathode. 

Circuits using SCR's 

A simple circuit involving an SCR and 
using an AC supply is shown in fig. 7. 
Voltage is applied between the anode and 
cathode of the SCR. During the positive 
half of the cycle, a positive pulse is fed 
through Rl and diode Dl to the gate of the 
SCR and the device is turned on. Current 
flows through R L , the load. Current stops 
flowing when the current passing through 
the SCR and R, drops below I H . During 



86 






Dl X 



scni 



3 



TO AC 
POWER 

SUPPLY 



FIG. 7— A SIMPLE SCR circuit. 



the negative half of the cycle — when the 
anode is negative with respect to the cath- 
ode — the diode prevents any current from 
passing to the gate, and the SCR remains 
turned off. 

In the circuit shown, current flows for 
just about the full positive half of the 
cycle. Conduction starts when just 
enough current is available at the gate to 
turn on the SCR. The flow stops when the 
anode-cathode current falls below I H , the 
holding current. But the circuit can be 
changed so that the conduction through 
the anode-cathode circuit can be made to 
start at any point during the rising 90° 
portion of the AC cycle and end when the 
current flow drops below 1 H . Thus, the 
conduction of the SCR can be varied be- 
tween a 180° period (when the SCR starts 
to conduct at the beginning of the positive 
half-cycle) and a 90° period (when it starts 
to conduct at the peak of the positive half- 
cycle). 

The circuit in Fig. 8 can be used to set 
the conduction period. Variable resistor 
R2 sets the voltage applied to the R3-D1 
series circuit. The voltage at the wiper of 
the potentiometer, in conjunction with 
R3, Dl , and Rl , determines the amount of 
current that Hows into the gate of the 
SCR. When R2 is set so that sufficient 
gate current Hows to turn on the device, 
the SCR conducts. That setting can be 
adjusted for conduction to start at any 
specific instant in the rising portion of the 
positive half-cycle. 

The voltage being applied to the gate in 
the circuit in Fig. 8 is AC. In a similar 
fashion, a DC voltage can be used to de- 
termine the turn-on point of the SCR. 

The turn-on points of the SCR do not 
have to be limited to between 0° and 90°. 
That range can be extended by adding a 
phase-shift network consisting of a resis- 
tor and capacitor to the original circuit, 
Doing so allows you to extend the range to 
from just above 0° to somewhat below 
180°, Such a circuit is shown in Fig. 9, 

Figure 10-a shows the phase relation- 
ship of the voltage across CI (between the 
gate and cathode), V nr , with the voltage 
at the input to the R2-C1 circuit. The cur- 
rent in a capacitor leads the voltage across 
that component by 180°. The voltage 
across a resistor is in phase with the cur- 
rent flowing through it. Because of that, 
when an AC voltage is applied to a circuit 
consisting of a resistor connected in series 
with a capacitor, the voltage across the 
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FIG. 8— THE CONDUCTION PERIOD of the SCR 
can be varied by changing the setting of R2. 
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FIG 9— BY USING A PHASE-SHIFT NETWORK, 
the range of triggering points of the SCR can be 
extended. 




FIG. 10— PHASE RELATIONSHIPS. The graph in 
a shows that the magnitudes of Vq C and V R: = 
V AC only if their phases are taken into account. 
The relative phases and magnitudes of V flc and 
V sc In the case of a purely resistive load are 
shown in a, and in the case of a purely capacitive 
load in b. 
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FIG. 11— THE SCHEMATIC SYMBOL for a diac is 
shown in a; its internal structure is shown in b. 

capacitor lags the voltage across the resis- 
tor by 90°. The sum of the voltages across 
the two components must be equal to the 
voltage applied to the R-C combination, 
or V AC . But that is the case only if the 
addition lakes the relative phases of the 
two voltages into account. 

That is all shown in Fig. 10-a. The volt- 
age across CI. V^, lags the applied volt- 
age, V AC , by an angle a. When R2 is set 
equal to ohms, the entire applied voltage 
is across the capacitor and a is equal to 0°. 
Thus, the voltage across CI and at the 
gate-cathode junction of the SCR is in 
phase with V AC , That relationship is 
shown in Fig, 10-b. Also, because R2 is 
ohms, the magnitude of V Gr is just about 



ac- 



identical to V 

When the value of R2 is made very 
large, the applied voltage is primarily 



across the resistor and there's just about 
no voltage across the capacitor. In that 
situation, a is equal to nearly 90°. The 
relationship between V AC and V GC is 
shown in Fig. 10-c. 

Assume that the SCR will just trigger 
when a voltage equal to that at the peak of 
the V cc curve in Fig. 10-c is applied be- 
tween the gate and cathode. Turning to 
Fig. 10-b, with that small voltage require- 
ment, and noting the slope of the curves in 
Fig 10-b, it's clear that the SCR turns on 
soon after the applied voltage passes 0° 
because V GC reaches the trigger point 
near 0°. In Fig. 10-c, the peak of the 
trigger curve must be reached, before the 
SCR turns on because of that curve's low 
amplitude. Triggering therefore does not 
occur until V AC . is near 180°. Trigger 
points are made to vary between 0° and 
180° by changing the setting of R2. In all 
cases conduction stops when the anode- 
cathode current drops to [ H , That is close 
lo the 180° point on the V AC curve. Thus, 
the trigger-point setting is used to deter- 
mine just how long the SCR will stay 
turned on. 

Diacs 

In a diac, whose schematic symbol is 
shown in Fig. ll-a, the arrangement of 
semiconductor slabs appears quite similar 
to that of an ordinary PNP transistor (see 
Fig. ll-b). But there are two big dif- 
ferences between the diac and bipolar 
transistor. First, there is no lead to the 
center slab of the diac. Second, the same 
amount of impurities due to doping are at 
both junctions of the diac, while quan- 
tities differ at the two junctions of an ordi- 
nary transistor. 

If a very small voltage is applied be- 
tween the two terminals of the diac, MTl 
(Main Terminal 1 ) and MT2, the diac does 
not conduct. The applied voltage must 
exceed a specified value before the device 
will conduct. After the diac is turned on, 
current flowing through the device in- 
creases rapidly as the voltage across the 
diac decreases. Regardless of which ter- 
minal is made positive with respect to the 
other, the diac will turn on at the same 
breakdown voltage. Should an AC voltage 
be placed across the device (through a 
resistor, of course, so that the diac will not 
dissipate excess power), it will conduct 
during each half-cycle after the break- 
down voltages have been exceeded, 

Triac 

As you can see in Fig. 12-a, the sche- 
matic symbol for a triac is very similar to 
that of a diac. The difference, of course, is 
that a gate has been added. The true dif- -n 
fere nee s between the devices can be seen, JJ 
however, in the structural diagram shown ^ 
in Fig. 12-b. > 

If you just consider the connections -< 
that arc made to the right halves of the to 
MTl . MT2 and gate terminals, and ignore S 
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anything that's connected to the left hall" 
of those terminals, what you have is a 
PNPN SCR, with the gate connected to 
the lowest p-slab. Consider next the con- 
nections made to left side of those termi- 
nals, this time ignoring the connections to 
the right. What you have now is an NPNP 
SCR. Converting that into its equivalent 
circuit gives you the two-SCR combina- 
tion shown in Fig 12-c. 

When MT2 is positive with respect to 
MTI and a pulse is applied to the gate, 
SCR I in the equivalent circuit lums on. If 
MT2 is negative with respect to MTI, 
SCR 2 turns on. Thus, each SCR con- 
ducts on alternate halves of a cycle. Un- 
like the individual SCR, the triac 
conducts current in both directions. But 
the SCR has one important advantage over 
the triac: The SCR can operate over a 
range of from 0- to several -hundred- Hertz 
while the triac is useful only to somewhat 
above 60 Hz. 

A triac can be used instead of an SCR in 
a circuit like the one shown in Fig. 7. 
Simply substitute MT2 for the anode and 
MTI for the cathode. The diode is no 
longer necessary for the circuit to operate 
properly. The altered circuit is shown in 
Fig. 13, 

The waveform output by the AC power 
supply is, of course, asinewave. If a high- 
resistance potentiometer is used for R2, it 
can be adjusted so that the gate current 
will just barely turn on the triac when the 
applied signal is at its positive 90° point. 
It will stay on for the portion of the cycle 
from 90" to close to 180°. Near the 180° 
point, the positive voltage across the triac 
is just about zero, so that the current drops 
below ! H , the holding current and con- 
duction ceases. 

With the marginal tum-on signal avail- 
able during the positive half-cycle, the 
triac will not turn on between 180° and 
270°, the portion of the cycle when MT2 
is negative with respect to MTI. That's 
because it requires a larger signal to turn 
the triac on during the negative half-cycle 
than it does during the positive half-cycle. 
If sufficient current should be applied to 
just-about turn the triac on during that 
negative half-cycle, it will conduct for the 
negative portion of the cycle between 
270° and 360°. As was the case in the 
positive half-cycle, conduction will cease 
when the negative current drops below, 
— I H , the holding current. 

Should resistor R2 be set for a low 
value, sufficient current will be applied to 
the gate before the 90° point in the cycle is 
reached and the triac will be turned on at 
some point between 0" and 90°. Then cur- 
rent would flow for more than one half of 
each half-cycle. 

There are four triggering modes used 
for turning on the triac. In two of those, 
MT2 is positive with respect to MTI. If 
the gate is positive with respect to MTI, 
relatively little gate current, I GT , is 
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FIG 12— THE TRIAC. Its schematic symbol is 
shown in a, its internal structure in b, and its 
equivalent circuit in c. 




FIG. 13— A SIMPLE triac circuit. The device's 
triggering point is set by R2. 




FIG. 14— AS WITH TH E SCR, the range of trigger- 
ing points of the triac can be extended by using 
the circuit in a. The conduction periods during 
the positive and negative half-cycles can be 
made symmetric by adding a diac as shown in b. 

needed to turn on the triac. If it is negative 
with respect to MTI, at least five time that 
current is required to turn on the triac. 
Should MT2 be negative with respect to 
MTI. at least 2J GT is needed to turn on the 
triac regardless of whether the gate cur- 
rent is positive or negative with respect to 
MTI. Considering that, it is obvious why 
when R2 is adjusted so that the triac will 
turn on just at the positive 90° point it is 
very unlikely that it will also turn on at the 
negative 270° point. That will be true un- 
less a considerable amount of drive is 
added to the gate when the voltage goes 
negative. 

In the case of the SCR. the 0°- to- 90° 
range of triggering points was extended to 
a 0°- to- 180° range through use of the R2- 



Cl network in the circuit in Fig. 9. In that 
example, we only needed triggering dur- 
ing the positive half of the cycle because 
an SCR does not conduct during the nega- 
tive half-cycle. But the triac conducts dur- 
ing both the positive and negative half- 
cycles although that conduction can start 
at different points in the negative half- 
cycle due to the device's changing sen- 
sitivity to the gate signal. So. until R2 is 
set so that there will be sufficient voltage 
to trigger the triac in the negative half- 
cycle, it will conduct only up to 180°. 
When R2 is set so that the triac triggers on 
both half-cycles, conduction will take 
place during a longer interval during the 
hist half of the cycle than in the second 
half. 

The range of triggering points can be 
increased through the use of the circuit 
shown in Fig. 14-a. That arrangement 
uses two R-C phase-shift networks. With 
it, triggering can take place between 0° 
and 180° during positive half-cycle and 
between 180° and 360° during the second 
half-cycle. 

The arrangement shown is similar to 
the one used for the SCR and shown in 
Fig. 9. But the circuit shown in Fig 14-a 
will not do anything to offset the dif- 
ferences in gate sensitivity and the device 
will trigger over different intervals during 
the positive and negative half-cycles. That 
situation changes when we add a diac to 
the circuit as shown in 14-b. 

In that circuit, both the gate and MT2 
are either positive or negative with respect 
to MTI . When the triac is operated in that 
manner, a diac can be used to compensate 
for the differences in the triac turn-on cur- 
rents. That is, if the characteristics of the 
diac matches those of the triac gating cir- 
cuit, the triac will turn on at relatively 
equal points during both halves of the 
cycle and the periods of conduction will 
be more or less equal during either half- 
cycle. 

Other switches 

The switching devices described above 
are the ones most commonly used, but 
there are many other types of semicon- 
ductor switching devices. 

The schematic symbol for a CSCR 
(Complementary SCR) is the same as that 
used for the PUT, but the two are quite 
different devices. The CSCR turns on 
when a negative voltage is applied to its 
gate with respect to its anode. 

One big objection to use of the SCR , is 
that no means is provided to turn it off. 
The GSC (Gate Controlled Switch) is a 
device that overcomes that drawback. It 
behaves as an ordinary SCR when a posi- 
tive pulse is applied to its gate. The dif- 
ference lies in the fact that it turns off 
when a negative pulse is applied to the 
same gate. 

The SCS (Silicon Controlled Switch) is 
continued on page 114 
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How many times have you looked at 

a clever piece of circuitry and thought 

I could have designed that." Or... 

"I thought of that years ago, if only I had..." 

Well now you can. Learn. Design. 

Create... your own electronic circuits. 

The new Heathkit/Zenith Engineering 

Design Series Experiment/Trainer and 

Courses makes it easy. 



If you enjoy the challenge of creating your own circuits or have 
the desire to learn... then, the new ET-1000 Analog/Digital Cir- 
cuit Design Experiment/Trainer is for you. Designed to be a 
multi-purpose lab for experimental circuit design, the ET-1000 
makes it easy to design, develop and experiment with circuits of 
your own design. 

Unit features large solderless plug-in breadboard, built-in po- 
wer supplies, 1 Hz to 100 kHz signal generator, "no bounce" logic 
switches, LED indicators, logic probe and much, much more. 



And if you need to learn circuit design before starting to 
create on your own, there are two self-study courses in passive 
and transistor circuits that will teach this exciting area to you 
right on the ET-1000. 

Find out more about the new ET-1000 trainer and courses 
today. Complete specifications and details are in the new free 
Heathkit Catalog. The catalog also features more than 450 kit 
and educational products for your home, hobby and business. 
Circle reader service number below. 
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EXCLUSIVE NEW FEATURE: 
SIGNAL STRENGTH LED BAR GRAPH 

6 MODELS: S150.-S499. 

ALL ALUMINUM CASES 

FULL YEAR GUARANTEE 

OPTIONAL PRECISION TIMEBASES 

AC, DC OR BATTERY PORTABLE 

CERTIFIED NBS CALIBRATION 

MADE IN U.S.A.— 10TH YEAR 

LARGE SELECTION ACCESSORIES 
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FIG. 29— THE WIRE GUIDE is shown here full 
size. 



ORDERING INFORMATION 

The following are available from Alpha 
Electronics, PO Box 1005, Merritt Is., 
FL. 32952 (305-453-3534). A complete 
kit of parts — including main PC board, 
memory PC board, cable, case— for 
printer conversion (does not include 
memory IC's): $129 plus $6 postage; 
complete kit for Electronic conversion 
(does not include memory PC board or 
memory IC's): $119 plus S6 postage; 
2Kx8 static RAM IC's, S6.50 each 
postpaid; 13941 PROM, S25; memory 
PC board (PC1832) $13 postpaid; main 
PC board, (PC1831), S18 postpaid; ABS 
plastic case, $12. A complete kit of all 
parts for Selectric conversion, (not in- 
cluding memory board or memory 
IC's): $169 plus $6 postage. The me- 
chanical adapter alone is $90 plus $5 
postage. The ULN2813A or ULN2803A 
IC's are $3 each postpaid. Florida resi- 
dents please add 5% sales tax. Canadi- 
an orders please add $2 additional to 
US postage; other foreign orders 
please add $6 additional to US 
postage. 
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OPTOelectronics inc 

5821 N.E. 14th Avenue 
Ft. Lauderdale, Florida 33334 

1-800-327-5912 

FLA (305) 771-2050 TELEX 514849 

CIRCLE 62 ON FREE INFORMATION CARD 



FIG. 30— THE MOUNTING OF the shift board and solenoid and link is shown in this photo. 



printed, you can print extra copies of the 
document(s) simply by pressing the print 
button. 

If there is not enough memory to hold 
the data from the computer, the interface 
will, when the buffer is full, halt the data 
load and print the buffer contents. Then it 
will resume the data load until the buffer 
is full again or until the i j rint button is 
pressed. If copies of the data are not re- 
quired, press RiiSET before dumping new 
data to the interface. 

Although we haven't had the oppor- 
tunity to examine it. an option that allows 
this interface to be used with a serial com- 
puter port can also be added. Contact Al- 
pha for further information. R-E 




FIG. 31— THE SHIFT LINK is shown here full size. 

to the printer until the print button has 
been pressed. 
After the buffer contents have been 
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New for our readers... .A mailorder source of software for Atari 400, Atari 800, IBM P C, Commodore VIC-20, 

Apple II, and other personal computer systems. 



r 



IBM PC 




C FLIGHT SIMULATOR try Mi- 
crosoft ... Lisl $49.95. Our price 
..-. S43.00. Highly accurate sim- 
ulation ot flight in a single-engine 
aircraft. Working instruments. 
Out the window graphics. Real- 
lime (light conditions. (IBM P C, 
64k. color graphics, disc) 



D EASYWRITER II by In- 
formation Unlimited ... List 
S3 50. 00. Our price ... 
S300.00. Turns your com- 
puter into a word 
processor. You see every- 
thing on the screen. There 
are no imbedded com- 
mands. (IBM P C, disc) 





□ DEADLINE by In- 
focom ... List S49.95. 
Our price ... 543.00. A 

locked door. A dead 
man. You have 12 
hours to solve the mys- 
tery. One false move, 
and the killer strikes 
again. (ISM P C, 48k, 
disc) 



D ALGEBRA, Vol. 1 by Edu- 
ware ... List S39.95. Our price 
... S34.00. A first year algebra 
tutorial covering definitions, 
number line operations, sets, 
etc. (IBM P C, 48k, color 
grpahics, disc) 
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□ MICRO/TERMINAL by 

Microcom ... List $94.95. Our 
price ... S83.00. Allows ac- 
cess to remote mainframes 
and minis, information data 
banks, and other personal 
computers. (IBM P C, disc) 



□ PC TUTOR by Comprehen- 
sive Software ... List 579.95. 
Our price ... 369.00. Interactive 
program teaches you how to 
use your IBM Personal Com- 
puter, including hardware and 
software. (IBM P C, 64k, disc) 
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APPLE 




D PRISONER2 Py Interactive 
Fantasies ... List 532,95. Our 
price ... S28.00. Escape is 
hardly possible. The island 
keeps you under surveillance. 
Just try and get out! (Apple II, 
48k, disc) 

□ PR1SONER2 by Interac- 
tive Fantasies ... List S39.95. 
Our price ... S34.00. (Atari 
disc) 



□ THE MASK OF THE SUN 

by Ultrasoft Inc ... List S39.95. 
Our price ... 534.00. An ani- 
mated adventure through a 
series of hi-res screens. An 
u Hi mate adventure challenge. 
(Apple II. 48k, disc) 





□ MASTERTYPE by Lighting 
Software ... List 539,95. Our 
price ... S34.00. A typing in- 
struction system in an exciting 
hi-res game format. Learn to 
type while battling waves of 
attacking enemy words. (Apple 
II, 48k/64k, disc) 



:::: the graphics magi- 
cian by Penguin Software ... 
List 559.95. Our price ... 
S53.00. Make your own ani- 
mated graphics. Handles up to 
32 independent objects. 
Stores hundreds of color pic- 
tures. (Apple II, 48k. disc) 
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□ RENDEZVOUS by Edu- 
ware ... List S39.95. Our price 
... S34.00. In four phases, Sim- 
ulates an actual space-shuttle 
flight from Earth Liftoff through 
Orbital Rendezvous and Ap- 
proach to Alignment Docking 
with a space station, Hi-rez 
graphics (Apple II, disc) 
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SAT WORD ATTACK 
SKILLS by Eduware ... List 
S49.00. Our price ... S43.00. A 

tutorial for mastering vocabu- 
lary, deciphering new or 
unfamiliar words, and taking 
tests. (Apple II, disc) 






COMMODORE VIC-20 

qp>- □ PIPES by Creative Software 

... List S39.95. Our price ... 
S34.00. Connect a pipeline 
from the water supply tank to 
every house. Watch out for 
leaks. Use as little pipe as 
possible. 5 skill levels. (Com- 
modore VIC-20 cartridge) 



□ SHAMUS by Human En- 
gineered Software ... List 
S39.94. Our price ... $34.00. 
Only you can stop the Shad- 
owls mad reign of terror. Two 
levels with 20 rooms each. A 
joystick challenge. [Com- 
modore VIC-20 cartridge) 



□ HOUSEHOLD FINANCE 
by Creative Software ... List 
517.95. Our price ... S15.00. 
Home utility program records 
and analyzes your monthly in- 
come, expenses and budget in 
16 categories. (Commodore 
VIC-20 tape casselte) 

:~i HOME OFFICE by Creative 
Software ... List S29.9S. Our 
price ... 525.00. Combines 
VICPRO, a flexible and effi- 
cient word processor with 
VICDATA a powerful and so- 
phisticated information storage 
and retrieval system, (Com- 
modore VIC-20, cassette tape, 
8k additional memory required) 
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□ SUBMARINE COM- 
MANDER by Thorn EMI ... List 
549.95. Our price ... 543.00. A 
submarine patrol simulator to 
hunt and destroy enemy ships. 
9 skill levels. Plug-in cartridge. 
(Atari Cartridge 400.'800) 



APPLE 

□ MINER 2049 by MicroLab 
... List S39.95. Our price ... 
S34.00. Chase into a Ura- 
nium mine thru 10 levels of 
traps and capture Yukon 
Yon an. Scale ladders, jump 
from moving platforms, and 
win — if you can. (Apple II, 
48k. disc) 
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Realistic battery- voltage measurements 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



BEFORE GETTING TO THE BUSINESS OF THE 

day, we want to thank each of you who has 
taken the time to write — and don't hesi- 
tate to write again. Your questions, com- 
ments, and suggestions have been quite 
interesting. We only regret that there isn't 
enough time to respond to each of you. 
For those of you who haven't written yet, 
why not get out the old pen and paper and 
let us know what you're doing. 

Testing dry-cell batteries 

David Patterson has raised the very 
practical question of testing batteries un- 
der "loaded" conditions (when current is 
being drawn). We're sure that you, too, 
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have had the experience of having a bat- 
tery die just a few minutes after it tested all 
right with a voltmeter. The reason for that 
is that a voltmeter has a high input imped- 
ance. As such, it draws no appreciable 
current from the device or circuit being 
tested. 

In many situations that's a desirable 
characteristic, but not in this case. When 
measuring battery voltage using a meter 
(VOM, VTVM, etc.), the amount of cur- 
rent drawn is insignificant. In other 
words, the meter doesn't load the battery. 
Using a meter in that manner can produce 
very deceptive results. Without getting 
technical about battery chemistry, let's see 
what happens and why. 

Within limits, carbon-zinc batteries 
have the ability to rejuvenate. Thus, after 
several hours, a nearly exhausted battery 
can muster up the strength to show a po- 
tential of 1. 3 or 1.4 volts when measured 



with a VOM. That's great, but the battery 
has no stamina and soon quits when large 
currents are drawn from it. Since the 
VOM requires the battery to do little 
work, the measured voltage can stay high 
for a long time thus giving a false indica- 
tion of battery status. 

David's question shows us how we can 
get a meaningful voltage measurement. 
That is, to see how a battery will stand up 
under normal conditions, measure the 
voltage when the battery is "under load" 
and some current is being drawn. 

There's no trick to loading a battery — 
all that you need to do is connect a resistor 
and a meter in parallel across the battery 
terminals as shown in Fig. I. The resistor 
draws current from the battery so that a 
realistic battery-voltage measurement 
may be obtained. You've probably 
noticed that one small detail has been 
omitted; the load-resistor's value hasn't 
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been specified. The "trick" of the pro- 
cedure is determining that value. For- 
tunately, it's not difficult to do. 

A wide range of resistor values will 
suffice but we want to avoid the extremes. 
The idea is to draw enough current to 
simulate a real situation. Too great a val- 
ue, and the resistor might as well be omit- 
ted — too small a value and you can drain 
the battery. 

Let's suppose that we want to measure 
the voltage of a D-size cell. The first thing 
we have to determine is how much current 
is normally drawn from such a cell. That, 
of course, depends on the device that is to 
be powered. For example a battery-oper- 
ated toy will draw several times more cur- 



rent than a flashlight. For our purposes, 
let's use a rate of about 40 or 50 mA. 

With that information and our old 
friend. Ohm's Law (R = E/I), we can easi- 
ly determine the needed resistor value. 
Dividing the battery voltage, 1.5 (E), by 
the current, 0.050 (I), we get a resistor 
value of 30 ohms. A standard 33-ohm 
resistor will perform admirably, drawing 
about 0.045 A. Now, we have just one 
more calculation to make: the resistor 
wattage. Using the formula P = IE, we 
have 0.045 A X 1.5 V = 0.0675 watts. A 
14- watt resistor will handle the job with 
plenty to spare. 

Obviously, the amount of loading on 
the battery can be set to any desired level 
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simply by choosing the proper resistor 
value. If a non-standard value is needed, a 
combination of standard values in series 
and/or parallel will do the job. Now that 
we have all this information at our finger- 
tips—why not design a circuit for a bat- 
tery-test jig? In doing so, first consider the 
fact that 45 mA is a pretty heavy current 
for a little AAA-size cell to deliver. The 
smaller the battery, the less current it 
should be required to produce (that's why 
they make several sizes). So. let's make 
the loading variable by including several 
loading resistors. 

Battery-test jig 

Figure 2 shows a schematic for a bat- 
tery- test jig consisting of four resistors 
and an SP4T switch. Reading from the 
smallest to the largest resistor specified 
there, the switch positions can be labeled 
100, 45, 22, and 8 mA. You are now ready 
to realistically evaluate any slandard-size 
dry-cell battery with that setup. 

There's one other battery size that's fre- 
quently used — the familiar rectangular 9- 
volt battery. As long as you're making a 
test jig, you might as well include provi- 
sions to measure it, too. A typical small 
transistor radio draws about 3 or 4 mA 
from a 9-volt battery. 

Following the previous calculations, a 
standard 680-ohm resistor pulls 13 mA 
and a 1000-ohm resistor will pull 9 mA. 
Either value will work fine. It can be sub- 
stituted for one of the original four resis- 
tors, or you can use a five-position switch 
and add it to the others. Just don't forget 
to change the meter range when measur- 
ing a 9-voll battery. Well, there you have 
it. Now you can test your batteries under 
operating conditions. 

Variable power supply 

Glenn Anderson asks about building a 
variable power supply. Every experimen- 
ter should have a variable voltage source 
and you can build one without great ex- 
pense. My first variable supply was home- 
brew and it's still used occasionally when 
just one more "odd-ball" voltage is 
needed. That supply is nothing more than 
a small box and an old model-train trans- 
former. The transformer has an output 
that's variable from to IS volts in two 
ranges. 

The box has a pair of terminal posts on 
each end and contains a full-wave bridge 
rectifier (similar to Radio Shack 
276-1161), a filter capacitor, and a small 
bleeder resistor. The components are con- 
nected as shown in fig. 3. When an odd 
voltage is needed, the transformer is con- 
nected to the input terminals on the box. 
The output terminals of the box are con- 
nected to a VOM and the circuit to be 
powered. The transformer is then adjusted 
to provide the desired voltage. That's all 
there is to it. 

Of course, you can fancy it up with a 
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The professional breadboard. 

(For professional, hobbyist or student.) 

Global Specialties' PB-203A Pro to- Board® 
The solderless breadboard 
that set the industry stand- 
ard tor speed, versatility and 
convenience. With a capa- 
city up to twenty-four 14-pin 
DIPs and three regulated power 
supplies (one fixed, two vari- 
able), PB-203A features a large 
array of sockets and bus strips 
that emulates standard PC layouts. 
Permitting instant insertion and re- 
moval of virtually any component from 
the largest DIP to the smallest discretes. 
Helping you design, assemble, test and 
modify circuits almost as fast as you can 
think! And built with professional durability, 
for all types of applications. 

Our PB-203A. Only $174* (kit $149.95*) or 
PB-203 with single 5V supply, $133." One more 
reason so many people say "Proto-Board" for solder- 
less breadboard ing. 

GLOBAL SPECIALTIES 

CORPORATION 

70 Fullon Terr , New Haven. CT 06509 (Z03) 631-3103. 1WX 710-455-1127/ 

OTHER OFFICES: San Francisco (4B)6M-«1t. TWX 9M-372-79K. Europe: Pnone Salfron-Walflen 0799-21M2, TLX 817477 

Canada: Len FinKlei lid.. Downsview. Oniario 

Call toll-free for detai Is 1-800-243-6077DiinnBbu.inw.houn 

'Suggested U.S. resale Prices, specifications subjecl to change without notice ©Copynghi 1931 Global Specialties Corporation 
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built-in meter for voltage and another for 
current, but that won't make it perform 
any better. You can build in more filtering 
for the rectified voltage, but that's seldom 
needed. When additional filtering is nec- 
essary, you can just connect the parts to 
the output side of the supply. 

That's well and good, you say, but what 
if you don't have an old train transformer? 
There are a couple of reasonable alterna- 
tives^ — one, of course, is a Variac. The 
other substitute is a multi-secondary low- 
voltage transformer (or several small 
transformers). 

Take a look at Fig. 4-a, it shows a 
transformer with three low-voltage sec- 
ondary-windings (there could be more). 
There, double-pole double-throw 
(DPDT) switches are wired so that the 
leads from two of the windings can be 
reversed. By the setting of the switches, 
you can make the individual windings add 
or subtract their voltages from the total 
output. 

For example, suppose you have three 
secondary windings for 9, 5, and 2.5 
volts. With the addition of those switches, 
you now have a choice of 16.5, 11.5, 6.5, 
and 1.5 volts. If you add a SP3T switch, as 
shown in Fig 4-b, you'll have three more 
choices; 4, 7.5, and 14 volts. Of course, 
the specific voltages available will depend 
on the particular transformers used and 
the way in which the switches are wired. 
If you use the multiple-winding approach 
to build a variable power supply, we sug- 
gest that you put the transformers, rec- 
tifier, and filter in a box. 

Well, that's it Glenn. Now, there's no 
reason why you and every other experi- 
menter can't have a variable power supply 
on your workbench. R-E 



VCR REPAIRS 



continued from page 66 



units have servo, video, audio, and sys- 
tem-control adjustments that must be per- 
formed according to the manufacturer's 
recommendations . However, keep the fol- 
lowing points in mind no matter what the 
literature says: 

If you get good performance on record 
and playback, leave the VCR alone! 

If you make the adjustments for the 
three basic functions described here (tape 
path, switching, and head resonance/Q) 
with an alignment tape (using the video, 
audio, and RF-sweep portions of "the 
tape), and get good performance after ad- 
justment, all of the other adjustments are 
probably OK, and need not be made. 

If you cannot get good response by 
adjusting the three basic functions, you 
have other problems (possibly terrible 
problems), and you must consult the man- 
ufacturer's literature. B-E 
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Plant-water monitor 
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ONE OF THE MOST CRITICAL FACTORS JN A 

plant's well-being is the amount of water 
it receives. A plant that receives too little, 
or, for that matter, too much water will 
soon be in poor condition. As for house 
plants, you, their owner, determines how 
much or how little water to give them, but 
how do you know when to water them? 
Just looking at the soil can be misleading 
because it's the moisture at the root level 
that's critical. Thus, soil that's dry at the 
top of the pot could be quite moist at the 
root level and adding more water could 
put the plant in jeopardy. 

That's where this project idea comes in. 
It's a plant-water monitor and is used to 
test the moisture of the soil at root level. 
When the soil is moist, an LED glows. If 
the moisture falls below a certain predeter- 
mined level, the LED begins to flash. If 
there is still less moisture, the LED turns 
off. 



The schematic diagram of the device is 
shown in Fig. 1. It can be built on a small 
piece of perforated construction -board 
and housed in a small plastic case or ex- 
perimenter's box. The probes are two 
slender metal rods. They should be tinned 
to prevent corrosion. For convenience, 
you can mount the probes on the case. 

Calibrating the monitor is easy. Just 
connect the battery and insert the probe 
into a container of dry soil , Set R I to its 
maximum value then reduce that resis- 
tance until the LED begins to flash. The 
range over which the LED flashes before 
going out is adjusted using R2. 

If you wish, you can reverse the opera- 
tion of the circuit. That is, you can have 
the LED off when there is enough water, 
and on when more water is needed. That's 
done by simply switching the positions of 
Rl and the probes in the circuit. — 
Sreekumar. j. 




"How's your new robot maid working out?" 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, Panavise will donate 
their model 333— The Rapid Assembly Circuit 
Board Holder, having a retail price of $39.95. It 
features an eight-position rotating adjustment, 
indexing at 45-degree increments, and six 
positive lock positions in the vertical plane, 
giving you a full ten-inch height adjustment for 
comfortable working. 




I agree to the above terms, and grant 
Radio- Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 

of reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 

not been previously published. 
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STATE OF SOLID STATE 

IC metal-sensing devices 

ROBERT R SCOTT, SEMICONDUCTOR EDITOR 



RECENT DEVELOPMENTS IN THE FIELD OF 

electronics technology have given us 
some interesting semiconductors. This 
month we'll take a look at some of those 
devices and their applications. 

First let's look at two bipolar IC's from 
Cherry Semiconductor— the CS191 and 
CS209. Those IC's are metal-sensing de- 
vices and can be used in a wide variety of 
applications-^including electronic igni- 
tions and metal detectors. Figure 1 is a 
block diagram of the CS191 and Fig. 2 is 
the block diagram of the CS209. 

Each IC contains a voltage regulator, 
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oscillator, demodulator, and a level detec- 
tor. The CS209, which we will look at, 
has only two high-level outputs (pins 4 
and 5) for external loads. The output of 
pin 4 is normally open and pin 5 is nor- 
mally closed (high). (The CSI91 also has 
two low-level outputs with internal loads.) 
The saturation voltage for the high-level 
outputs is 0.2 volt at 124 mA (0.03 volt at 
2 mA for low-level outputs). Both IC's 
require a supply voltage between 4 and 24 
volts, and draw about 4.5 mA when oper- 
ating from a 4-volt supply. 

The internal oscillator, together with an 
external L-C network, provides an output 
signal whose amplitude is highly depen- 
dent on the Q of the external L-C tank 
circuit. To sustain the oscillations when 
the Q is very low, a variable low-level 
feedback signal is developed. Both IC's 
have transient suppressors to protect their 
internal circuitry against transients 
(spikes) that might develop in the tank 
circuit. 

The demodulator rectifies the oscilla- 
tor's output and the resulting DC voltage 
is fed to the level detector, where it's com- 
pared to an internal reference to produce 
an output signal. 




FIG. 2 



FIG. 3 



Build a stud detector 

The diagram in Fig. 3 shows how the 
CS209 can be used to build a pocket-size 
device for locating studs and joists in 
building walls and ceilings. The L-C net- 
work consists of coil LI and capacitor CI . 
The "search" coil (LI) is passed over a 
wall or ceiling surface to locate a beam by 
pinpointing nails or screws. When the coil 
comes close to a nail or screw the Q of the 



tank circuit drops. Whenever that change 
in Q is detected, the LED lights showing 
the location of the screw or nail. A pencil 
line drawn through several nail positions 
shows the approximate center line of the 
beam you are looking for. 

The sensitivity of the device is adjusted 
using potentiometer Rl. To accomplish 
that, set Rl so that ihe LED lights when 
the search coil is well clear of any metal 
objects. Then slowly adjust the trimmer in 
the other direction until the LED just goes 
out. The LED should light when the de- 
vice is brought close to a nail and go out 
immediately as it's pulled away. If not, 
repeat adjustment procedure. 

The search coil (LI) is a 100u.H RF 
choke ( Radio Shack 273- 102 or equal ), CI 
is a silvered mica or polystyrene capaci- 
tor. The resistors are 14- watt, 5% types. 
Potentiometer Rl should be a multi-turn 
trimmer of about 6K but since that value 
isn't readily available, we suggest that a 
10K multi-lurn potentiometer be used as a 
maximum. 

You may want to try building an elec- 
tronic ignition system for your car or a 
smaller engine, such as found on a snow 
blower or lawn mower. If so, try the circuit 
on the CS19I/CS209 data sheet available 
upon request from Cherry Semiconductor 
Corp. , 2000 South County Trail , East 
Greenwich, Rl 02818. 

Solid-state temperature sensor 

The TD1A is the first in the Micro 
Switch line of temperature sensors using a 
nickel-iron alloy and thin film technology. 
The TD1A is a linear device with a posi- 
tive temperature coefficient (sensor resis- 
tance increases with temperature). Its 
applications include room, duct and re- 
frigerant monitoring, motor-overload pro- 
tection, electronic-equipment overheat 
warning, and cooking-temperature set- 
tings for appliances. 

The IC is constructed of nickel-iron 
alloy deposited on a. 0.040-inch square 
silicon chip and is laser-trimmed to 
provide a stable room temperature resis- 
tance accurate to 0.4°C. It is then 
mounted on a 0.2-inch ceramic substrate 
and epoxy encapsulated for protection. 

The TDIA has a higher resistance than 
that of platinum sensors— thus, making it 
well suited for use in low-power circuitry 
and for minimizing errors caused by volt- 
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age drops between the sensor and control 
circuitry. 

It's operating range is from — 40°C to 
+ I50°C and its resistance at 20°C is 2000 
ohms. Its tolerance at 20°C is ±0.4° and 
± l.0°C over the entire range. Its recom- 
mended excitation is I mA and it has a 
thermal time constant of 4 seconds max- 
imum. — Micro Switch, a Honeywell Di- 
vision, ll West Spring St., Freeport, IL 
6 1 032. 

Low-current LED's 

Hewlett-Packard has announced the 
latest in its series of low-current LED's. 
Those LED's use only 2 mA and are five 
times brighter than standard ones that 
draw 10 mA. Typical CMOS and low- 
power TTL circuitry provides enough cur- 
rent to maintain high brightness without 
external drivers. The^HLMP-4700, 
HLMP-I700, and HLMP-7000 are red 
LED's. The HLMP-47I9, HLMP-1719 
and HLMP-7019 are yellow. The 
HLMP-470O series come in T-I-Vi (5mm) 
packages and the -1700's in T-l (3 mm) 
packages, and the -7000 's are sub minia- 
ture devices. Hewlett-Packard Corp.. 
640 Page Mill Rd., Palo Alto, CA 94304. 

Transistor replacement guides 

A four-page booklet. Direct Replace- 
ment for Texas Instruments Transistors, 
lists STI direct equivalents for 540 metal- 
can small-signal and power transistors 
discontinued by Texas Instruments. 

Also available from STI are cross- 
references and data sheets of pertinent 
characteristics of replacement high- 
voltage power transistors in the DTS ser- 
ies of devices that was discontinued by 
Delco. — Semiconductor Technology, 
Inc., 313 1 S.E. Jay St., Stuart, FL 
33494. 

Isolated-feedback generator 

The UC1901 series IC's from Unitrode 
fealures an AM-carrier system that re- 
places the visible or infrared light path in 
optocoupler/isolators. An internal RF os- 
cillator and amplitude modulator develop 
the signal that's coupled across the volt- 
age-isolation boundary by a small RF 
transformer. The oscillator is usable up to 
5 MHz. An external clock can be sub- 
sti luted for the oscillator to syncronize the 
device to a system clock or to the frequen- 
cy of a switching power supply. 

As an added feature — a status monitor 
that provides an active-low output when 
the sensed error voltage is within ± 10% 
of the 1.5-volt precision internal refer- 
ence. The UC1901 operates on voltages 
between 4.5 and 40-volts. It's available in 
14 pin plastic and ceramic DIP's — in mili- 
tary, commercial, and industrial versions. 
Price at $1 .98 to $6.00 each in 100 lots.— 
Unitrode Corp., 5 Forbes Rd., Lex- 
ington, MA 02173. R-E 
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THE DRAWING BOARD 



More on the 4018 

ROBERT GROSSBLATT 



ANYONE WHO SPENDS A LOT OF TIME 

hacking around with hardware soon finds 
out that there are certain kinds of circuit 
requirements that pop up over and over 
again. Forget the old axiom that there is 
nothing new under the sun — it's only half 
right. There may only be a few new ques- 
tions, but there are always lots of new 
answers. One of the words to keep your 
eyes peeled for when you're browsing 
through data books is "programmable." 
Whenever you see that word, pay special 
attention to what follows because there's a 
good chance that the information there 
can save you all sorts of trouble. 

The 4018 is billed as a "programma- 
ble" counter, meaning that it can be preset 
to perform division by any number up to 
ten. And, like the 4017, it can be cascaded 
to increase the range of division; that is, 
two IC's will divide by 100, three by 1000, 
and so on. Now, those of you out there 
who have been following along for the last 
few months on our little trip through the 
"suburbs of counterland" will probably 
be wondering why the 4017 was called a 
"decade counter" while the 4018 enjoys 
the added adjective of "programmable." 
Well, the answer is really simple. 

When we used the 4017 for frequency 
division , there were lots of problems we 
had to overcome. Some of them, like fix - 




FIG. 1 
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FIG. 2 



the output is picked off the feedback path 
at pin 1, the data input. 

Figure I shows a typical circuit using 
4018. In that figure, the IC is set up in the 
fixed mode to perform frequency division 
by five. (In our last column we gave you a 
table showing which pins to use to divide 
by a particular number.) Since we're not 
using the preset features of the IC, we 
have to ground the jam inputs as well as 
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ing the reset, could be handled by adding 
a bunch of extra parts to the circuit. Other 
problems, like the duty cycle of the out- 
put, weren't quite that simple to handle. 
Squaring up the output of the 4017 for any 
kind of division would have required the 
kind of hardware design that went out the 
window with 200- watt soldering irons and 
12-gauge wire. What we mean is that the 
4017 wasn't really designed to handle the 
job of frequency division. Sure, if all you 
care about is knowing "how many" over a 
period of time, the IC will do the job. But 
if your application is finicky about the 
output waveform, you'll have to turn to 
the 4018. The 4018 is a real " divide-by- n 
counter" while the 4017 is simply called a 
"counter." 

In order to explore that a bit further, 
let's make the 4018 do something and see 
how it differs from the 4017. 

First of all, there are two ways we can 
use the 4018 — let's call them the "fixed" 
and "preset" modes; let's talk about the 
fixed mode first. In that mode, the IC can 
do pretty much what the 4017 did — divide 
by any number from 2 to 10. The device 
requires a feedback loop to operate and 



the reset and enable pins. That is stan 
dard practice for all unused CMOS in- 
puts. Although the enable pin really 
controls the preset functions of the IC 
you can think of it as somewhat similar tc 
the enable pin of the 4017. 

In any event, the proper feedback sig- 
nal is provided by and- ing the Q2 and Q: 
outputs together and tying them back tt 
the data input of the IC. Once we do that 
the incoming frequency is fed into thi 
clock input and, as we said, we can pie! 
off the divided output from the feedbac) 
path. 

In order to appreciate that unique IC 
take a look at Fig. 2. Those are the wave 
forms you would see if you looked a 
various points in the circuit using an os 
cilloscope. Take a really good look a 
them because there's more here than i 
readily apparent — a little imaginatioi 
will open up al I sorts of wild possibilities 

Just as with the 4017, each of the < 
outputs is phase- shifted from the previou 
one by exactly one (incoming) cloci 
pulse. The difference lies in the fact tha 
the unused outputs of the 4017 only stayei 
high for one clock pulse, causing the out 
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put waveforms to be really spike-filled 
and irregular. As you can see from the 
figure, the 4018 has an output frequency 
equal to the incoming clock frequency 
divided by whatever number we selected 
to divide by. The duty cycle is always 
"just about" fifty percent. We say "just 
about 11 because division by odd numbers 
is going to throw the output duty cycle 
"out of square" by exactly one period of 
the clock frequency. That is really only a 
minor annoyance and easy to live with — 
especially if you remember what the out- 
put waveforms of the 4017 looked like. 

If we look at the output waveform in 
Fig . 2 , we can see that things turned out as 
we could have predicted. Since we're and 
-ing outputs Q2 and Q3 together, the output 
is high only when both qiand qi are high. 

If you're dividing by ten, you can get 
the same output symmetry from the 4017 
by taking the output from pin 12, the 
carry out pin. What's so special about 
the 4018 is that division by any number 
from two to ten will produce the same 
symmetry at the output. All that you have 
to do is feed the required q outputs back to 
the data input. At most, the whole thing 
is going to cost you one and gate, and 
that's a pretty cheap price to pay. If you 
don't have a spare gate on the board you 
can always accomplish the same things 
with a pair of diodes and a resistor, or 
some other similar arrangement. 

Preset mode 

Now let's see what happens in the pre- 
set mode — so we can use the programma- 
ble features of the 4018. The jam and 
ENABLii pins allow us to preset the 4018 to 
divide by any number we want. What's 
happening inside the IC is really very 
straightforward. Remember that what we 
are dealing with is nothing more than a 
series of interconnected flip-flops. The 
4017 is a "serial-input-only" type of shift 
register while the 4018 has both serial and 
parallel inputs. When we use the 4018 's 
jam inputs, what we're really doing is 
presenting the appropriate information to 
the set inputs of the internal flip-flops and 
then strobing that information into inter- 
nal latches by taking pin 10, the enable 
pin, briefly high. 

If you remember the design of the key- 
board encoder we did some time ago, 
you'll realize that we used the same sort of 
strobing technique to latch the selected 
keyboard entry onto the data bus. What's 
happening here with the 4018 is exactly 
the same sort of thing. The designer of the 
1C was kind enough to put the latches on 
the substrate for us, so we don't have to go 
through the brain damage of hardwiring it 
ourselves. The code that we have to use to 
preset a number in the 4018 is, however, 
not a standard sort of code. That makes 
sense when we look at Fig. 3, a block 
diagram of the 4018 's guts. 

As you can see, what we have is a series 



of five flip-flops daisy-chained together. 
The incoming frequency of the clock line 
controls the speed at which the data is 
going to be routed through the flip-flops. 
The actual data is just various combina- 
tions of the q outputs of the flip- flops that 
are fed back to the start of the daisy chain. 
If you think of that whole arrangement as 
a shift register, which is what it really is, 
you should have no trouble understanding 
exactly what's going on. Parallel loading 
with the jam inputs is exactly the same as 
loading a shift register with parallel in- 
puts. As a matter of fact, you should be 
able to see that the code that has to be used 
to load a number into the IC is the same 
code that the o outputs present for any 
particular number. 

When you reset the IC using the jam 
inputs, all you're really doing is forcing 
the IC to start its count as if that number 
had already been reached by means of 
feeding the serial input. In other words, 
parallel loading a number is going to 
make the IC start its count at that number. 
Frequency division will have to be re- 
thought a bit, since the IC is going to stan 
out at a particular number and then reset 
to that same number when the count in the 
IC reaches 10. If you want to divide by 
four for instance, you'll have to load a six 
into the IC. That way the IC will reset after 
10 — 6 = 4 counts. That may sound 
confusing but five minutes of actually 
playing with the IC will make it clear. 

Parallel loading should make you think 
about what you have to do to make the 
operation switch-selectable. A simple ro- 
tary switch (if you're lazy) or a keyboard 
select (if you're ambitious) should allow 
you to divide by any number you choose, 
and the IC will provide glitch- free, highly 
symmetrical outputs. The added advan- 
tage of using that IC over the 4017 is that 
the output will be square, (or nearly 
square), regardless of the shape of the 
incoming wave. Think about that for a 
while. 

Next month we'll discuss trying out 
that IC in a "real-world" application. 
We'll see how it can serve as the bridge for 
us to cross from the somewhat restrictive 
digital world to the occasionally flaky and 
always unpredictable world of analog cir- 
cuitry. R-E 



3* 




"Noah, I don't think that solar healing 
\ms a good choice for the Ark," 
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CALL TOLL-FREE TO ORDER 800-833-8400 

In New York call (716)874-5510. 

Mail orders accepted. VISA, Mastercard or checks. 

GL3DSTGHE electhonics inc. 

15S5 Kenmore Avenue Buffalo. New York 14217 

In Canada: Gladstone Electronics. Toronto 800-269-3640 
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KITS 

STEREO PREAMPLIFIER 



Unbelievable 

value 

at only 



$69.95 



Model UC1 



Compact stereo preamplifier demorvslrating ILP's 
commitment to slale-of-the-arl performance at bargain 
prices! Simple-tc-build kit features PflE-ASSEMBLED 
and TESTED module for complete assembly in a 
couple of hours, even with miminum previous 
eiperience. Features include inputs tor magnelic 
cartridge, tuner, and tape with full monitor facilities; No 
lone conlrols ensure clearest possible performance: 
frequency response DC to 100kH; (lo -3db), phono 
distortion 0.005%, signal-to-noise ratio 90db, The UC- 
t draws its power (mm any ILP power amplifier: in other 
applications it requires an unregulated DC power 
supply voltage between ± 15V and ± 30V at 20ma 
(optional, eara S27 .90) 

The ILP UC-1 is only one example of ILP's outstanding 
range ol quality products including power amplilier kits, 
modules, and toroidal transformers. All cany a limited 
5-year warranty. Available direct and at selected 
, dealers. Wrile for details. 



CALL TOLL-FREE TO ORDER 800-833-8400 

In New York call (716) 874-5510 

Mail orders accepted. VISA. Mastercard or checks. 

GL3DSTOnB ELEC ™ mcs m 

1585 Kenmore Avenue Buffalo. New York 1A217 

In Canada: Gladstone Electronics. Toronto 900 -268-3640 
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COMMUNICATIONS CORNER 



Communications noise 

HERB FRIEDMAN COMMUNICATIONS EDITOR 



NO MATTER WHERE YOU TURN TODAY, YOU 

are sure to find that digital technology will 
play an ever-increasing role. Consider, for 
instance, noise-free sound reproduction. 
Audiophiles look to digital systems for 
wow-free and noise-free discs and tapes, 
while the communications industry looks 
to digital advances to remove noise from 
signals. 

Noise has always plagued AM broad- 
casts. That's because noise itself can am- 
plitude-modulate a transmitted signal. So 
when the receiver detects the transmitted 
signal, it also detects noise. That noise 
can be either atmospheric or man-made, 
continuous or impulse. (The constant 
"grind" one hears from a mobile CB is 
impulse noise.) 



NOISE PULSE 
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FIG.1 



figure I is a simplified illustration of 
how noise might be added to a transmitted 
signal. Note that the noise can be in-phase 
or out-of-phase with the desired signal. 
That makes it hard to eliminate — though 
the phase relationship makes no dif- 
ference to the ear. 

Until the CB era, most noise filters 
were simple clippers. The clipping level 
was set at or near the average maximum 
detector output as shown in fig. I-a. Any 
impulse that exceeded the set clipping 
level was eliminated. The resultant output 
appeared similar to that shown in fig. l-b. 
(Notice that the noise pulses are still pres- 
ent but those above the clipping level are 
sharply attenuated.) Even those attenu- 
ated pulses were extremely annoying to 
the operator. Because of that, the clipping 
level was often set so that it actually clip- 
ped the signal. While that produced even 



greater noise attenuation, it distorted the 
desired signal (which can be clipped 
about 10 dB before becoming "muddy"). 

You've probably already figured out 
that a fixed clipping level has many prob- 
lems associated with it. For instance, if 
the incoming signal is weak, its noise will 
be under the clipping level. On the other 
hand, if the clipping level is set low 
enough to affect weak signals, strong sig- 
nals will be clipped excessively. 

Eventually, the communications indus- 
try came up with the floating or self-ad- 
justing clipper. Its clipping level is 
controlled by the average DC level of the 
detector. Say for example, the incoming 
signal is weak. The floating clipper auto- 
matically lowers the clipping level. In 
contrast, if the received signal is strong, 
the clipping level is raised. In that way the 
clipper won't cut too deeply into the desir- 
ed signal. The fuss over clipping levels 
eventually reached a point where only bet- 
ter-quality and/or higher-cost receivers 
provided an adjustable noise-li miter. That 
allowed the clipping level to be user-se- 
lected for a given signal. 

It was CB that introduced really effec- 
tive noise limiting into consumer equip- 
ment. That's because most CB gear was 
installed in some kind of vehicle (since it 
was originally intended for mobile use) 
and motor vehicles are among the worst 
noise generators around. The AM clip- 
pers simply couldn't handle the noise cre- 
ated by the ignition system — primarily 
impulse noise. (Though the vehicle's gen- 
erator whine was just as annoying — it 
could be easily corrected using a few sim- 
ple filter components.) 

A much more effective noise-reduction 
system was needed. Engineers had de- 
veloped one, called a noise blanker, but it 
was too expensive for consumer equip- 
ment that used vacuum-tubes. But with 
the introduction of transistors it became 
possible to build a noise blanker into 
moderate-cost receivers. The cost of noise 
blankers plunged even farther because of 
the mass-marketing of CB equipment. In 
fact, by the end of the CB boom, virtually 
all CB transceivers were equipped with 
noise blankers. 

How it works 

figure 2-a shows how an early noise 
blanker worked. The basic receiver used a 
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FIG.2 

double-conversion system- — with the first 
conversion at a frequency of about 2.5 to 
4 MHz. A noise gate — essentially a nor- 
mally open electronic switch that is con- 
trolled by a DC voltage — is inserted 
between the first and second IF's. Some of 
the RF is split off at the amplifier's output 
and sent to a simple sidechain receiver. A 
sidechain receiver is one that is tuned to 
an unused frequency that's slightly dif- 
ferent than the desired frequency. Say, for 
instance, that the desired signal frequency 
was 27 MHz, then the sidechain receiver 
would be tuned to 25-26 MHz. 

The sidechain receiver is used to detect 
noise pulses. (That makes the reasonable 
assumption that the noise at 25 MHz is 
essentially identical to the noise at 27 
MHz.) The output of the sidechain re- 
ceiver is detected, and a DC voltage corre- 
sponding to each received noise pulse is 
generated. That DC voltage is used to 
control the gate in the main receiver. 
Whenever a noise pulse is received, the 
resulting DC is used to turn off the noise 
gate, thereby punching holes in the signal 
as it passes from the first IF to the second. 
The resulting audio signal is shown in Fig. 
2-b. The signal is noise-free with "holes" 
where there would normally be noise 
pulses. The holes are shown in the con- 
ventional manner using little notches in 
the output signal. The notches are just for 
clarity- — they represent discontinuities in 
the output. 

The sidechain noise blanker performed 
superbly, but was limited in frequency 
range and used too many additional com- 
ponents. (To a manufacturer, if 10,001 
components are used when 10,000 will 
continued on page 114 
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CABLE DESCRAMBLING 



continued from page 50 



50. raV P-P 




2.S V P-P 



ULi 



4.80 V P-P 



P-P 




f" 



0,76 V P-P 



Dps 



WHEN TESTING THE DECODER, look for the following signals: The input should look something like 
what's shown in a. The signal in b should be seen on pin 5 of IC1, The signals in cand d should be seen 
at the base and collector of Q3 respectively. The waveform shown in e should be seen at the junction of 
R10 and R11. 



nal to return the horizontal-blanking pulse 
(which contains the horizontal sync and 
colorburst information) back into its prop- 
er location. The scrambled video should 
be clear. 

Once the circuit is working properly on 
one scrambled channel , you will have to 
switch to other scrambled channels to see 
if the circuit is tracking properly. If it isn't 
(and some channels are not being prop- 



erly descrambled), some minor, final 
touch-up adjustments will have to be 
made. 

Remember that switch SI has to be 
open to view a scrambled channel, and 
must be closed to view a non-scrambled 
channel. Unless you modify the circuit 
with a bypass-switch arrangement, it will 
be necessary to leave this circuit on when- 
ever you watch TV. R-E 




Visit a 

Hospitalized 

Veteran 



During the Week of Feb. 14 



National Salute to Hospitalized Veterans 

A Public Service of this Fublit'Uiitjn and the Veterans Administration 




DESCRAMBLER 
PARTS 

We stock the exact parts and PC Board for 

Radio Electronic^ February Article on building 

your own Cable TV Descrambler. 

#701 PARTS PACKAGE . $29.95 

Includes all resistors, capacitors, diodes, transistors. 

integrated circuits, coils and IF transformers 

(BKAN-K5S52AXX). 

#702 PC BOARD $16.95 

Etched and drilled siik-screened PC Board as shown 
in article. 

BOTH #701 & #702 $39.00 

Add 52 50 Postage S Handling 



Orders only 1-617-339-5372 

Jed] 
€L€CTBOfllCS,lnC. 

P. O. Box 52 

Cumberland, Ft! 02864 
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A pulse-width-modulated power supply 



JACK DARR, SERVICE EDITOR 



WE VE TALKED ABOUT PULSE-MODU- 

lated power supplies in the past — well, 
here's another one for you . This time we ' 11 
take a look at Sylvania's C3 color-TV 
chassis. Because of the increased use of 
pulse-modulated supplies, we thought it 
would be an interesting topic to discuss in 
this month's "Clinic". 

The power supply found in the C3 chas- 
sis is a bit more complex than some but a 
lot less than others. It does the same job as 
all the rest — that is, it controls the ampli- 
tude of the B + voltage by varying the 
pulse-width of the driving signal. 

How it works 

The schematic shown in Fig. 1 is taken 
from the manufacturer's service notes on 
the C3 chassis. The power supply con- 
tains a half- wave doubler circuit. The half- 



120 VAC 



wave doubler circuit outputs +310 volts 
that is needed to power the high-voltage 
circuits in the set. If that voltage is miss- 
ing, check the 220-^F input capacitor to 
the voltage- doubler circuit (C402) and the 
doubler diodes (D400 and D402) for de- 
fects. 

Referring to the schematic, note that 
the input signal is applied to Q400, That 
signal comes from IC500 — the sync pro- 
cessor (not shown), which contains both 
the horizontal and vertical oscillators. 
The IC produces a positive- going 6-volt 
peak-to-peak sawtooth waveform at the 
horizontal frequency. It's powered by a 
10-volt start-up voltage taken from a tap in 
the primary circuit of an integrated 
fiyback-transformer or IFT (not shown). 
If that start-up voltage is missing — 
nothing works. 



The sawtooth waveform is applied to 
the base of Q400, the pulse shaper. The 
duration of the pulses from Q400 is con- 
trolled by the pulse-width regulator 
(Q404) by using the B + adjustment po- 
tentiometer R426. The output of Q400 is a 
controlled negative-going 4-volt spike 
and is applied to the base of the horizontal 
driver, Q402. 

Transistor Q402 squares- up and inverts 
the signal and applies it to the swkched- 
mode regulator, Q410. The s witched - 
mode regulator has a 3 10-volt supply volt- 
age applied to its collector. It steps-up the 
input signal and outputs a 310- volt square- 
wave. That output is applied to the switch- 
ed-mode-regulator transformer, T402. 
The 130 volts DC that powers the high- 
voltage circuitry is developed here from 
the switching waveform. That signal volt- 
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age also drives the horizontal output tran- 
sistor and that in turn drives the integrated 
flyback transformer (IFT). Note that the 
horizontal output transistor is not shown. 
The flyback transformer develops all the 
low- voltage DC supplies for the set's cir- 
cuitry, except the audio stages. The audio 
circuitry is fed from a separate + 20-volt 
DC supply. 

Protective circuitry 

The customary overvoltage/current 
protection is provided. We'll look at the 
overvoltage protection first. Overvoltage 
conditions are detected by transistor 
Q412, which receives its source voltage 
from an IFT-derived + 12-volt supply. 
That voltage is regulated at +6.8 volts by 
Z402 at the base of Q412. The IFT's sec- 
ondary provides approximately 6 volts to 
the emitter of transistor Q412. If that volt- 
age rises, the error latch Q408 is turned 
on — producing an overvoltage condition 
that turns off the set. 

An overcurrent condition is detected by 
diode D410. When that occurs the diode is 
forward biased causing current flow. That, 
in turn, causes the error latch Q406 to turn 
on and clamp the 6. 8- volt bus to ground — 
turning off power to the set. Anytime 
Q408 is turned on, Q406 will be on be- 
cause of the low signal level that's applied 
to its base. 

Service tips 

When servicing the C3 chassis, several 
points should be checked as indicated by 
the manufacturer. First, make sure that the 
6- volt peak-to-peak sawtooth is present at 
the base of Q400. If it's not there, check 
the output of IC500; also check the 10- volt 
start-up voltage that powers the IC. 

Verify the presence of the + 310 volts 
that feeds the switch-mode-regulator. If 
that voltage is missing or incorrect, check 
the 220- u,F input capacitor to the voltage- 
doubler circuit C402 and doubler diodes 
D400 and D402. 

The source voltage for Q402 should be 
about 60 volts DC during normal opera- 
tion. If the above is true and Q402 is 
working, 6.8 volts will be developed from 
the switching waveform and diode Z400, 
(The presence of the switching waveform 
can be verified with a scope.) If Z400 is 
shorted, a constant overvoltage will occur 
and cause transistors Q400 and Q404 to 
be cut off. 

If Q410 is shorted, the 310-volt supply 
will be shorted to ground through T402, 
R424, R426, and R428. Those three re- 
sistors form a voltage divider from the 
310-volt source to ground. If the set is left 
on too long with Q410 shorted, those re- 
sistors could increase in value and cause 
B + to be incorrect. So, be sure to check 
those resistors before powering the set 
again. 

The circuit appears complex, but after a 
closer look you'll see many easily ac- 



cessible test points and some significant 
voltages that can help you to locate the 
problem. Good Luck! R-E 



SERVICE 
QUESTIONS 



BRIGHTNESS PROBLEMS 

I've got an RCA CTC-40 with a dark ras- 
ter; adjusting the brightness control has 
no effect. Looking around, I found that the 
control grids are a +50 volts instead of 
the normal + 105 volts. The voltage to 



those is applied through three 2.2- 
megohm resistors, one to each grid, so 
any problem there must be common to all 
three. The B + voltage is OK, as is the CRT 
bias control and voltage. — F.K., Port 
Hope, Ml 

As you said, the problem must be com- 
mon to all three resistors. The first thing I 
see are the three blanking diodes (X26, 
X33, X40). Since their anodes are con- 
nected directly to the grid circuits, they 
would normally be forward biased by the 
+ 105 volts at the grids. However, those 
diodes also have their cathodes connected 
to +180 volts at the slider of the bias 
potentiometer. Normally, that +180 volts 

continued on page HO 




Thousands of 
professional television 
servicemen have turned to PTS 
for quality rebuilt tuners and modules. 
The reason is simple. 

• One stop shopping for all makes/all 
models. 

• Automatic updates for "better than brand 
new" tuners and modules. 

• Over 1500 authorized stocking distribu- 
tors—one near you. 

• Fast 8 hour rebuilding service. 

• One year limited warranty. 

• Quality rebuilts that meet or exceed 
original manufacturer's specifications. 

Send for your free Price and Technical 
PTS Corporation Information Guide today! 

The world's largest independent electronics rebuilder. 

P.O. Box 272 
Bloomington, IN 47402 
(812) 824-9331 
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Professional Books That Help You Get Ahead -And Stay Ahead! 

jom the Electronics and Control Engineers' 

BOOk ClUb and 

■ Keep up with current technology 

■ Sharpen your professional skills 

■ Be ready for new career opportunities 

■ Boost your earning power 



INTUITIVE IC ELECTRONICS: A 
Sophisticated Primer for En- 
gineers and Technicians. By 

T. M. Frederiksen. 208, pp., ilius. 
Covering both the simplest and the 
most complicated IC designs, this 
lively, easy-to-read volume provides 
a sophisticated, nonmathematical 
explanation of the basic internal 
mechanisms common to all semi- 
conductor devices. 
219/230 Pub. Pr.. 519.95 Club Pr., J15.50 



ELECTRONIC COMMUNICATIONS 
SYSTEMS. By W. D. Stanley. 566 pp., 
ilius. Emphasizing the signal-process- 
ing functions of modulation and de- 
modulation operation, this book pre- 
sents the essentials of electronic 
communications in a logical, step-by- 
step sequence. 
562814-0 Pub. Pr., 124.95 Club Pr.. $19.95 

SIGNALS AND SYSTEMS. By A. Op- 
penheim. A, Wsllsky, and I. Young. 869 
pp., more than 350 illus. Presenting a 
comprehensive discussion of methods 
for analyzing discrete-time systems, this 
book thoroughly integrates discrete- and 
continuous-time concepts, covers un- 
derlying theories, and explores real-world 
applications. Includes a look at feed- 
back, convolution, and other concepts 
not treated in depth elsewhere. 
582674-7 Pub Pr.. $32.50 Club Pr.. S25.95 

RADIO HANDBOOK, 22/e. By W Or r. 
1,136 pp., more than 1,300 illus. 
Here's the latest edition of what is uni- 
versally regarded as the most useful ref- 
erence in the industry. It's a "course" 
in communications, a fact-packed ref- 
erence, and a how-to guide — all in a 
single book! 
582442-6 Pub. Pr.. 135 95 Club Pr., $33.95 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472pp„284///us.Atlast — a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. 
617/989 Pub. Pr.. $39.95 Club Pr.. $31.45 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W. H. 

Buchsbaum and G. Weissenberg. 336 
pp.. 93 block diagrams, 106 pin con- 
figurations. If you work with electronic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all the de- 
tailed technical data for every micro- 
processor IC that is currently listed as 
a "standard," off-the-shelf item. 
582835-9 Pub. Pr, $29.95 Club Pr., $22.50 

VLSI SYSTEM DESIGN: When and 
How to Design very-Large-scale 
Integrated Circuits. By s. Muroga. 
496 pp.. illus., includes self-test prob- 
lems. This book provides a straight-for- 
ward explanation of how to design the 
integrated circuit chips that are causing 
this electronics revolution. It focuses 
on every significant aspect of LSI/VLSI 
system design. 
582823-5 Pub. Pr., $34.95 Club Pr., $28.50 
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New members! 
Any one of these great 
professional 
books 
for only ... 
as a premium with your 
1st selection! 



Spectacular values up to $79.90 



DIGITAL HARDWARE DESIGN. By J. 

B. Peatman. 428 pp., over 400 illus. 
Taking you beyond the microcomputer, 
this guide reexamines traditional tech- 
niques and focuses on the design of cir- 
cuitry too fast for the microcomputer 
alone. 
491/321 Pub. Pr.. $35.50 Club Pr., $27.50 

MODERN ELECTRONIC CIRCUITS 

REFERENCE MANUAL. By J Markus. 
1,264 pp., 3,666 circuit diagrams. 
Complete with values of components and 
suggestions for revisions — plus the 
original source of each circuit in case 
you want additional performance or 
construction details. 
404/461 Pub. Pr.. $74.95 Club Pr.. $57.95 

MICROWAVE SEMICONDUCTOR 

ENGINEERING. By J. F. White. 558 pp.. 
31 9 illus. Packed with an awesome 
amount of never-before-published ma- 
terial, this useful reference contains a 
wealth of formulas, constants, and 
practical design techniques needed by 
everyone who works in the field of mi- 
crowave engineering. 
582553-8 Pub. Pr., $28.50 Club Pr„ $23.50 



PCM AND DIGITAL TRANSMISSION 

SYSTEMS. By R. Owen. 320 pp., 186 
illus. A highly useful volume that allows 
newcomers to the field to familiarize 
themselves with its problems and 
equipment in two weeks — .instead of the 
three months it would ordinarily take. 
479/542 Pub. Pr.. $34.95 Club Pr.. $25.95 

ELECTRONICS ENGINEERS' HAND- 
BOOK. 2/e. Edited by D. G. Fink & D. 
Christiansen. 2,272 pp., 2,189 illus. 
This updated and enlarged edition cov- 
ers all the latest knowledge in the field, 
including new advances in integrated 
circuits, pulsed and logic circuits, laser 
technology, telecommunications, and 
much more. 
209/812 Pub. Pr., $79.90 Club Pr., $57.50 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H . Taub. 608 pp ., 
heavily illus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of alt the basic 
principles of digital systems and 
logic design — plus a solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
629/455 Pub. Pr., $32.95 Club Pr., $25.50 



INTRODUCTION TO RADAR SYS- 
TEMS, 3/e. By M. I. Skolnik. 698 
pp., 244 ///us. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the field recently. 
579/091 Pub. Pr., $40.95 Club Pr., $30.50 

CIRCUITS AND SOFTWARE FOR 

ELECTRONICS ENGINEERS. By H, 

Bier man. 352 pp., 200 illus., outsized 
8'A x IS format. This collection of over 
340 proven — reliable circuits, com- 
puter programs, test methods, and de- 
sign tools have been selected because 
of the ingenious ways they adapt de- 
vices to other uses. 
052/433 Puh. Pr., $35.00 Club Pr., $27.95 

antenna THEORY: Analysis and 

Design. By C. A. Balanis. 816 pp., 
ilius. Packed with equations, de- 
sign procedures, and plenty of 
nuts-and-bolts know-how, this js 
the first place to turn for answers, 
582493-0 Pub. Pr.. $41.95 Club Pr.. $31.95 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. Edited by A. Seid- 
man, H. MahrousandT. G. Hicks. 448 
pp., 300 illus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
580/617 Pub. Pr., $39.50 Club Pr., $29.95 

DIGITAL COMMUNICATIONS. 8y 1. 

G. Proakis. 624 pp., illus. Two features 
make this reference and guide a real 
standout: (1) minimal math is required 
to understand it, and (2) it contains a 
wealth of never-before-published ma- 
terial, including information about 
spread spectrum signals. 
509/271 Pub. Pr., $37.50 Club Pr., $29.50 
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HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. By J. F McPartland. 

416 pp., 300 illus. This volume pro- 
vibes a step-by-step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
applications. Packed with helpful tips 
for saving time and complying with code 
requirements from branch circuits to 
wiring size. 
456/95K Pub. Pr., J3S.50 Club Pr., HB.9S 

DIGITAL LOGIC DESIGN. B/B. Holds 
worth. 338 pp., 132 illus. All of the 
recent advances in digital design tech- 
niques are presented here in depth. It's 
both a text covering basic concepts and 
a practical guide to design techniques 
for combinational, clock-driven, and 
event- driven circuits. 
582852-9 Pub. Pr.. 533,95 Dlub Pr.. 127.50 



ANALYSIS AND DESIGN OF DIGI- 
TAL INTEGRATED CIRCUITS. By D. 

A. Hodges and H. G. Jackson. 448 pp., 
illus. One of the most comprehensive 
books in this field, this is a valua ie 
worlsing tool for those who design iCs 
as well as those who use them. 1 1 i s the 
only book now available that covers its 
subject from a quantitative viewpoint. 
291/535 Pub. Pr„ $29,511 Club Pr., $23,35 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 Ul'u's: Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
P.E. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
254/303 Pub. Pr.. J28.95 Club Pr.. J2J.S0 




ELECTRONIC COMMUNICATION, 

4/e. By R. L Shrader. 801 pp., 870 
illus. This thoroughly updated edi- 
tion offers all the theory and fun- 
damentals ybu need to prepare 
yourself tor the FCC commercial 
and amateur grade license' exami- 
nations — and oass them tin. fjrsl 
time! 
571/503 Pub. Pr., $28.50 Club Pr., $20.95 

STANDARD HANDBOOK FOR 

ELECTRICAL ENGINEERS, 11/e. By 
D. G. Fink and H. Beaty. 2,443 pp., 
1,414 illus. Todays; fnost widely 
used source of elect'ripal engines-r- 
ing Information and data serves 
you as no other single work when 
you heed detailed, timely, and reli- 
able facts 
209/74X Pub. Pr., 174.93 Club Pr., $53.95 

OPTICAL FIBER SYSTEMS: Tech- 
nology, Design, and Applica- 
tions, fly C. K. Kao. 197pp., illus. 
From a basic explanation of optical 
fiber systems to the economic 
ramifications of their use, this vol- 
ume provides full coverage of a 
rapidly changing field. 
332/770 Pub. Pr., $29.50 Club Pr„ $23.35 



PROFESSIONAL 






HAFER 





Why YOU should join now! 

■ BEST AND NEWEST BOOKS IN HOUR FIELD — Books are selected from a wide 
range of publishers by expert editors and consultants to give you continuing access 
id the best and latest books in your field. 

■ BIG SAVINGS — Build your library and save money too! Savings ranging up to 
30% or more oft" publishers' list prices — usually 20$ to 25%. 



BONUS BOOKS — Von will immediately begin to participate in our Bonus 
Book Plan that allows you savings up to 70% olT [he publishers' prices of 
many professional and general interest booksl 



■ CONVENIENCE — 12-14 times a year (about once every 3-4 weeksl you receive 
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. If you want the Main Selection, you simply do 
nothing — it will be shipped automatically. If you want an Alternate Selection— or 
no book at all— you simply indicate it on the Reply Card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return it for credit 
at the Club's expense. 

As a Club member you agree only to the purchase of Lhree books (including your 
first selection! during your first year of membership. Membership maybe discon- 
tinued by either you or the Club at any time after you have purchased the first 
selection plus two additional books. 

Other McGraw-Hill Book Clubs: 

Architects' Book Club ■ Byte Book Club • Chemical Engineers' Book Club 

■ CWU Engineers' Book Club ■ Mechanical Engineers' Book Club 
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Be sure to 
consider these 
important 
titles as well! 



LARGE SCALE INTEGRATION: De- 
vices, Circuits, and Systems B, M 
J. Howes 4 O. V, Mcnj* 

snia-o Pub. Pr.. s)s n cmi *.. jm.m 

MICROWAVE SEMICONDUCTOR 
ENGINEERING. By J. K White 
5S25SM Pub Pr , SJ!.5t Ctab Pr. U3.50 

MICROPROCESSOR SUPPORT CHIPS: 

Ttiaorv, Design, and Applica- 
tions. By T .: Syeis 

MS 1)3 Ptlb. P(„ mW Cl::h F-". 1'I.OD 

ENGINEERING FORMULAS. 47*. By 

K. Sicck. 

7 JMM Pud. Pr., 116.35 ClnSPr.JU.51! 

USER'S GUIDEBOOK OF DIGITAL 
CMOS INT* CRATED CIRCUITS By F. 

Ft. Hnatek. 

MM 71 Pub, Pr„ J31.50 tkib Pr,, 1I3.B 

ENGINEERING MATHEMATICS 

HANDBOOK, 1/e. By J J. Turn a. 
654,1!$ Pub. Pi.. $34.50 Club Pr. JIS.SS 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 
E. Stout & M, Kaufman. 
I17/J7K Put Pr„ 138.50 cuiFr SiSOD 

MICROCROCOMPUTEB-BASED DE- 
SIGN. By J Pc3tr.; 3 ,i. 
«1 m Pub. Pr . $35.95 Clue Pr. 117.00 

MICROELECTRONICS, By J. 

Millma'n, 

47/3/27X Pub Pr„ 531,50 Club Pr. W7.50 

INTRODUCTION TO THI THIORY 
AND DESIGN OF ACTIVE FILTERS. By 

L. P Huelsman & R E. Allen. 

Mt'SO Pub. Pr. S33.50 Club Pr., 127 JO 

ELECTRONICS CIRCUITS NOTE- 
BOOK. Edited by 5, Weber. 
mim Pub. Pr.. H2.S0 CMPr.lrS.J0 
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my first selection at the discounted member's price, 
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Vital protection 
for PC Boards 




Be safe Desoider PC components 
with Endeco irons GetproperHEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and coot 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldenng or solder- 
ing tools. 

Endeco professional features include 
safety light that denotes high, tow 
and off on switch models, SS con- 
struction for long life, light weight 
knd balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment— or write us today. 

Enterprise Development Corp. 

5127 East 65th Street 
Indianapolis. !N 46220 
Phone: (317) 251-1231 
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Advanced Solid State design and cir- 
cuitry allows you to receive mid & 
super band channels. Restores pro- 
gramming to Video Recorders. 

36 CHANNEL 
REMOTE CONTROL 
CABLE CONVERTER 

JERROLD 400 

THE ULTIMATE CABLE TV 

CONVERTER 

60 CHANNEL 
INFRARED 
REMOTE 
CONTROL 

s-|29 95 
Send $5 for Complete Catalog 



DIRECT VI DEO SALES 

P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL 

1-812-2824766 
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would reverse bias the diodes and they 
would not conduct. But what happens if 
that + 1 80 volts is low? Why the diodes 
would conduct, pulling the grid voltage 
down. 

Even though your note said that the bias 
control and voltage are OK, I would re- 
check both with the above in mind. In the 
past, similar situations have been caused 
by a shorted blanking transistor that has 
pulled the +180 volts down to a much 
lower level. The effect is exactly as you 
described. 

Then again, something could be caus- 
ing the blanking transistor to conduct 
heavily, which would also cause the same 
symptoms. 

REMOTE APPLIANCE 
CONTROLLERS 

/ would like to get some more Informa- 
tion on those appliance remote-control 
modules. Those are the ones that work on 
a carrier frequency over your house 
wires. — J.P.K., Grand Rapids, Ml 

There's nothing loo unusual about 
those little modules. You already know 
how the signal is distributed to each out- 
let — by carrier current. That technique is 
anything but new, having been used even 
back in the I930"s. Today, utility com- 
panies make use of that technique for 
communications between various sub- 
stations, etc. 

As far as the handheld remote control 
goes, that uses the same principles as your 
TV remote control, except that the com- 
munications medium is ultrasonic rather 
than infrared, 

Incidently, if you want an excellent, in- 
depth treatment of how the entire system 
works, including schematics, take a look 
at the September 1980 issue of Radio- 
Electronics. 

SNEAKY PROBLEM 

I've been working on an RCA CTC-55XZ 
with problems In the vertical-sweep sec- 
tion. To make the bottom correct, the top 
oversweeps and compresses the bottom. 
I have changed the components on the 
vertical-sweep board and the vertical-out- 
put transformer and stilt can not find the 
problem.— R.C., Vernon, B.C., Canada 

From the voltage readings that you sup- 
plied with your letter, it would appear that 
the grid of the vertical output section of 
your 13GF7 is too positive. That would 
cause the cathode to become too positive 
as well. That matter is also verified by 
your readings. 

I'll bet that what you are dealing with is 
a somewhat sneaky problem that comes 
up in many sets. Most likely there is leak- 
age between the sections of the sen' ice 



switch. That can cause the grid to become 
too positive and create the symptom you 
have described. To check, disconnect the 
lead from the center terminal of Sl-b to 
the grid of the 13GF7. If that returns the 
sweep to normal, than you can be sure that 
you've found your problem. 

CB COIL 

I've looked everywhere I can think of to 
find a replacement for 17, the 27-MHz 
transmitter driver coil in a Royce 1-648 CB 
radio. The company is no longer in busi- 
ness, and no one I've tried can identify the 
part, or tell me who, if anyone has taken 
over their line. Can you?—S.W., Ottawa 
Lake, Ml 

If memory serves us right, Royce was 
taken over, at least for a time, by Newcom 
Electronic Services. 1805 Macon St., 
North Kansas City, MO 64116. 

Just out of curiosity, what happened to 
the original coil? it would seem that a 27- 
MHz coil would have little wire on it and 
thus cause little trouble. If you are just 
gnessing that thai coil is the cause of your 
problems try using a grid dip meter to 
check it out for sure. 

Also, if you cannot get the coil from 
any other source, it should be a relatively 
simple matter to rewind it. Information on 
how to do that can be found in a number of 
sources, including the ARRL's The Radio 
Amateur's Handbook. That book and 
others with similar information should be 
available from your local library. 

DOTTED RETRACE LINES 

In the past you have always been able to 
help me when I've run into problems. This 
time I've got one that's so confusing that I 
don't even know where to begin. 

The set I'm looking at works, fine, except 
that on three or four of the twelve chan- 
nels we receive there are six or seven hori- 
zontal lines that occupy the upper six to 
eight inches of the picture. The lines vary 
In spacing from channel to channel, and 
sometimes are accompanied by color 
dots. My question is: What is it that I am 
seeing, and how to I go about correcting 
it.—R.G., Copperas Grove, TX 

There may not be anything wrong with 
the set, at least as far as defective or mal- 
functioning parts go. The symptom you 
described has been seen many times in the 
past, with several common factors in each 
occurence. Fust of all, most sets are not 
bothered by the problem, which seems to 
indicate that the ones that are suffer from a 
design flaw. Second, I've never seen the 
problem on a tube-type set. Third, the 
stations that the effects are observed on 
usually fall into one of two types. They are 
either "premium" stations on which the 
programming is usually scrambled (the 
lines and dots would appear on some sets 
whenever a free glimpse at the program- 
ming was provided) or stations that are 
experimenting with teletext. R-E 
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Computer security 



LES SPINDLE* 



COMPUTER SECURITY HAS BEL'OMb A I'OP- 

ular issue. One of the reasons for that has 
been the popularity of the movie War- 
Games. In that film, a bright, teenage 
computer buff accidentally accesses the 
computer system of the U.S. Defense De- 
partment — and almost launches World 
War III . ( A scene from the movie is shown 
in Pig. I.) Although WarGcimes exagger- 
ated the problem a bit, it did bring into 
focus an issue that becomes more impor- 
tant every day: computer security. 

But computer security is not only one 
issue. For example, from a user's point of 
view, it involves protecting proprietary 
data from outside parties (who may de- 
cide to log into the data bank to steal or 
change the secret information — as the 
hero of WarGames did to change his high- 
school grades.) From a manufacturer's 
point of view, security concerns the pro- 
tecting against the copying of copyrighted 
software (for data backup or any other 
purpose), Let's now look at each of the 
issues in more depth. 

Unauthorized access 

Of the two problems, securing data 
from undesirable third- party access is 
probably the easier to control — War- 
Games notwithstanding. Sophisticated 
encryption schemes (that make the data 
appear to be garbled unintelligibly) can be 
used. The most commonly used encryp- 
tion algorithm — the Federal Information 
Processing Encryption Standard — alters 
64 T bit text words via a user-specified key. 
The result is a collection of 64-bit cipher 
words. Decryption works the opposite 
way — the encoded word is translated back 
into the original piece of data. Banks, 
government agencies, and other high-se- 
curity institutions commonly use this 
scheme to prevent the disasters that could 
occur as a result of the wrong person en- 
tering the system (even accidently). 

When the security problem is not one of 
remote on-line access (for example, an 
on-preniises computer used by several 
people), another protection scheme is 
possible. Passwords can be assigned to 
individuals so that someone who needs to 
access certain data can do so by entering 
the password. If you have a group that 

'Managing Editor, Interface Age nuigiuinc 
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mutually needs access to a set of data, you 
can assign one password to the group, or 
an individual password to each member, 
so that the information can be accessed 
only by the proper people. 

Still another security method is to store 
the data on separate disks and then to keep 
all disks under lock and key. Then a 
check-in/check-out system can be used. 

No method is 100% foolproof, of 
course. Code breakers have pulled off an 
alarming number of computer-data thefts. 
And "lock-and-key" secured disks are 
subject to break-in. 

Copy protection 

The more controversial security issue 
seems to be the matter of copy-protected 
software. Much like the debates currently 
raging in the videocassette industry, the 
question becomes an ethical matter. 
When is copying OK? Is it ever OK? 

To protect their copyrighted software 
from bootleg sales, many software man- 
ufacture rs have used a technique that 
causes data on the disk to be scrambled if 
an attempt is made to copy it. It's under- 
standable that a software company wants 
to protect its profits from being siphoned 
off i h> sales of pirated copies of its soft- 
ware). But sell in a a disk that cannot be 



copied can present problems even for 
users that have no intention of stealing the 
manufacturer's profits — users who simply 
want efficient, problem-free operation 
from their investment. 

First and foremost is the problem of 
backup disks. Because the user's copy can 
not be backed up, the company will some- 
times provide one backup disk of the pro- 
gram (and sometimes not even that). 
Many users, however, do not feel satisfied 
with just one backup copy. They rightfully 
fear that data can be lost on more than one 
occasion. The choices are to pay for a 
complete new copy as a backup (some- 
times as much as $500 or upwards), or 
resort to some copy-unlocking scheme. 

A related problem is the matter of mul- 
tiple copies in use by various people on 
the same premises. Say you have 20 em- 
ployees at various workstations all using 
one word-processing program for the 
same basic project. Is it reasonable for the 
software company to expect for you to pay 
S 10,000 for one application? Tnat exam- 
ple is admittedly extreme , but it does il- 
lustrate the problem. Some companies 
offer a discount on multiple copies, but 
there is an equal- — or greater — number of 
companies that don't. 

continued on page 114 
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DATA BASE MANAGEMENT SYSTEMS— 
A Guide to Microcomputer Software, by 
David Kruglinski; Osborne McGraw-Hill, 
630 Bancroft Way, Berkeley, CA 94710; 
260 pages, including Index; 9'/i x VU 
Inches; softcover, $16.95. 

The author explains what a data base is 
through two examples. You could buy a 
mailing-list program for your computer, to 
help you at Christmas time, but that program 
wouldn't include many things you really need 
to know, such as clothing sizes, childrens' 
names, and various personal preferences, 
That would require you to write your own 
program — which might take four days' work. 
Once you have the program, however, you 
can manipulate it, adding new material and 
deleting old material whenever convenient. 

Then, suppose you wanted to keep track of 
your phonograph record collection. You 
could write a program to do that by following 
the structure of the mailing-list program — 
making such changes as were necessary. 
That would take much less time than it took to 
do the first program. 

Computer experts recognized the need, 
some time ago, to solve problems like the two 
noted above, without involving days of pro- 
gramming; thus they invented the data base. 
It was originally designed to help professional 
programmers; from that point it was de- 
veloped for computer users. What a data 
base does is to identify a set of data that a 
computer can access and operate on— a tool 
for handling problems that involve informa- 
tion stored on disk. 

This book defines the capabilities of three 
categories of data base management sys- 
tems: file, ralational, and network/ 
hierarchical. It gives you standards whereby 
you can evaulate data base software, and 
examines several available packages, as 
well as discussing future products and trends 
in data base management. There are many 
charts and examples of menus. 

CIRCLE 131 ON FREE INFORMATION CARD 

IC TIMER HANDBOOK with 100 projects 
and experiments, by Joseph J. Carr; TAB 
Books, Inc., Blue Ridge Summit, PA 
17214; 308 pages, including Index; 8Vi x 
5 1 /s Inches; softcover, $8.95. 

This fully illustrated manual examines the. 
world of IC timers and gives the reader all the 
theory and practical use-it-now information 
needed to tackle a wide range of 
applications — from ordinary bipolar in- 
tegrated circuits to the XR-2240, CMOS timer 
circuits, TTL timer units, and even a 1 2-volt 
power-supply unit, 

The section on bipolar IC's and operational 
amplifiers covers inverting lollowers, 
noninverting followers, and differential 



amplifiers, as well as troubleshooting tech- 
niques for op-amps. The reader is then in- 
troduced to the 555 timer— the most popular 
IC timer available— and given a thorough ex- 
planation of its monostable operation, 
astable operation, and specific applications. 
With the wealth of circuits, projects, and ex- 
periments included in this book, the reader 
will be able to take just the nucleus of an idea 
and develop it into a complete working circuit. 
CIRCLE 132 ON FREE INFORMATION CARD 

THE COMPLETE BOOK OF WORD PRO- 
CESSING AND BUSINESS GRAPHICS, by 
Walter Slkonowiz; Micro Text Publica- 
tions, Inc., Prentice-Hall, Inc., Englewood 
Cliffs, NJ 07632; 9x6 inches; 212 pages, 
including appendices and index; $14.95. 

There are three principal sections in this 
book; Basic Concepts, Word -Processing, 
and Business Graphics. The first section in- 
troduces the reader to computers and how 
they are used in word processing and busi- 
ness graphics. Chapter one explains word 
processing and business graphics; chapter 
two examines the in sides of a computer, 
while chapter three discusses mass storage 
of information, and chapter four deals with 
local networks. 

The second section examines the equip- 
ment and software that is needed to process 
text. Chapter five shows how to select the 
right printer, chapter six deals with special 
word -processing hardware, and editing pro- 
cedures are discussed in chapter seven. 
Chapter eight covers the printing and format- 
ting of the text. 

The final section concentrates on those 
aspects of computer graphics that are most 
useful in business. Chapter nine covers some 
of the special devices that enter graphical 
information into a computer, and chapter ten 
deals with the various electronic displays and 
recording instruments that are used in 
graphics. Those two chapters are concerned 
with hardware; the final two chapters focus on 
software: the general features of graphics 
software (chapter eleven) and various ap- 
plications for graphics in business (chapter 
twelve). 

The appendices consist of a bibliography, 
a directory of manufacturers, and a glossary. 

CIRCLE 133 ON FREE INFORMATION CARD 

CIRCUIT DESIGN USING PERSONAL 
COMPUTERS, by Thomas R. Cuthbert, Jr.; 
John Wiley & Sons, Inc., One Wiley Drive, 
Somerset, N J 08873; 494 pages, Including 
appendices and index; 9 1 /a x 6Y2 inches; 
hardcover, $39.95. 

This book is intended for practicing elec- 
trical engineers and for university students 
with at least senior-class standing. Its topics 



will also interest electronics engineers who 
design circuits derived in terms of complex 
variables and functions to provide impedance 
matching, filtering, and linear amplification. 
Circuits operating from very low frequencies 
all the way through millimeter waves can be 
designed using these techniques. The 
necessary numerical methods will also be of 
interest to readers who do not have specific 
applications. 

A guide to designing electronic circuits us- 
ing small computers and programmable cal- 
culators, the book makes it easy to implement 
both classical and sophisticated design tech- 
niques. It is filled with clearly-presented di- 
agrams and equations. 
CIRCLE 134 ON FREE INFORMATION CARD 

THE VIDEO TAPING HANDBOOK, by Peter 
Lanzendorf ; Harmony Books, a Division 
of Crown Publishers, Inc., One Park Ave- 
nue, New York, NY 10016; 240 pages, in- 
cluding glossary, a list of video maga- 
zines, and index; TO ■ 8Vi inches; $16.95 
(hardcover); $7.95 (softcover). 

This is a practical guide to making effective, 
high-quality video programs. It includes in- 
struction on selecting the right video camera, 
special lenses, tripods, and optical accesso- 
ries; preparing the script for shooting and tap- 
ing people, places, and events; setting up for 
effective lighting and manipulating sound, 
and ensuring quality editing. There is also a 
guide on how one should take the proper care 
of the equipment. 

The book is generously illustrated with the 
latest equipment photos and numerous help- 
ful diagrams. 

CIRCLE 135 ON FREE INFORMATION CARD 

DON LANCASTER'S MICRO COOKBOOK: 
Volume II: Machine-Language Program- 
ming; Howard W. Sams & Co., Inc., 4300 
West 62nd Street, Indianapolis, IN 46268; 
450 pages including appendix and index; 
5V« x 8Vi inches; softcover; $15.95. 

This is the second of three volumes on the 
fundamentals of microprocessors and micro- 
computers; and since the pagination is con- 
tinuous throughout the set, it starts with 
chapter six. (Volume one covered the funda- 
mentals of microprocessors that are needec 
to start understanding machine- language 
programming.) 

Machine language was chosen because 
nearly all the most efficient and popular mi- 
crocomputer programs run only in machine 
language, The present volume will show the 
reader the basics of machine-language pro- 
gramming through a series of discovery mod 
ules that he or she can apply to the 
microprocessor family and the microcompu 
ter of his or her choice. Once the elements are 






mastered, the reader can advance to assem- 
bly language, which is automated machine- 
language progamming that is made much 
faster, is more convenient, and more fun. 

The ideas that the reader can draw from 
this book can be put at once to creative and 
profitable use, from the collection of 63 new 
microcomputer applications that are pre- 
sented here. 

CIRCLE 136 ON FREE INFORMATION CARD 

RADIO ANTENNAS, by Stephen Gibson; 
Reston Publishing Company, Inc., A Pren- 
tice-Hall Company, Reston VA; 165 pages 
Including appendix and index; 6x9 
inches; softcover; S13.95. 

This book thoroughly explains antenna 
systems for the beginning amateur radio op- 
erator. The various types of antennas are de- 
scribed with illustrations and photographs, 
and the advantages and disadvantages of 
each are noted. The reader is told how to 
design, construct, and erect antennas for use 
in the amateur bands. 

The reader is given the basics of radio- 
wave propagation, and the effects of the sun 
and ionosphere are described. There is also 
information about antenna testing, measur- 
ing instruments and techniques, and possible 
sources of supply for the components 
needed. 

CIRCLE 137 ON FREE INFORMATION CARD 

BEGINNER'S GUIDE TO READING SCHE- 
MATICS, By Robert J. Traister; TAB Books, 
Inc. Blue Ridge Summit, PA 17214; 134 
pages including index; SVbth >■ BY* 
inches; softcover; $8,95, 

This is a guide to electronics schematic 
diagrams that will make even the most com- 
plex circuit or system as easy to decipher as 
an ordinary road map. The reader is taken 
step-by-step through every phase of under- 
standing and using electronics-circuit dia- 
grams or schematics. He or she will learn how 
and why schematics are used; how each 
symbol is derived, used, and drawn; and how 
individual symbols are combined to represent 
electronics circuits. Clearly shown is which 
symbols stand for capacitors, resistors, in- 
ductors, transformers, switches, conductors, 
cables, solid-state components, batteries, 
vacuum tubes, and every other basic elec- 
tronics element. 

CIRCLE 138 ON FREE INFORMATION CARD 

PRACTICAL ELECTRONIC BUILDING 
BLOCKS Book 1, by R. A. Penfotd; Elec- 
tronic Technology Today, Inc., PO Box 
240, Massapequa Park, NY 11762; 109 
pages 4V* x 7 inches; softcover; S5.75. 

Nearly any electronic circuit will be found to 
consist of a number of stages, or building 
blocks, if it is analyzed carefully. Rather than 
gates, shift registers, and the like, linear cir- 
cuits are usually composed of filters, ampli- 
fiers, oscillators, monstables, etc. 

This book is designed to aid electronics 
enthusiasts who like to experiment with cir- 
cuits and produce their own projects instead 
of simply following project designs published 
in books or magazines. 

The circuits for a number of useful building 
blocks are included here. Where relevant, de- 
tails of how to change the parameters of each 
circuit are given, so that they can be modified 
easily to suit individual requirements. R-E 
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unit is the only one we've seen that is 
completely self contained and hand- held, 
fl is compact, about the size of an older 
VOM, and powered by 6 nickel-cadmium 
batteries. For bench use, it can be 
powered by an optional AC adapter, 
which also serves to charge the batteries. 

It's intended to measure frequencies up 
to 50 MHz, periods from 26 nanoseconds 
to 10 seconds, and can read a single cycle, 
or up to 10 cycles. Time duration of the 
waveform (period) is read out in micro- 
seconds. It will also read the pulse- width 
of any signal in its range, measuring from 
either the positive or negative going por- 
tion. Like all equipment of its type, it 
really "'counts edges," and can be trig- 
gered on either the positive- or negative- 
going edge. 

On the outside, the design is very sim- 
ple. An 8-digit LCD readout with nice 
large digits is at the top of the front panel. 
Also on the readout are overflow (ofl) 
and low-battery (batt) annunciators. 

Moving to the center of the panel, a 
gate time switch allows selection of .01-, 
.1-, 1-, or 10-second gating of the counter. 
The trigger level is a variable slide 
control; it is used to make the unit trigger 
at a specific level on either the negative- or 
positive-going edge and works exactly 
like the similar control on a triggered 
scope. The mode switch selects either 
frequency, period, or pulse-width measur- 
ing modes. 

At the bottom of the panel, the on -off 
switch has a test position. That is used to 
initiate the device's self-diagnostic tests. 
If everything is working, the display will 
read 1000. 

Next, going right, is a norm-hold 
switch. Placing that switch in the hold 
position lets you "hold" the last reading 



on the display until the switch is returned 
to the norm position. Other controls in- 
clude a polarity switch for triggering on 
either positive- or negative- going edges 
(again, just like a scope), an AC/DC input 
coupling selector, and a three- position 
( x j. x io. and x ioo) attenuator. The attenua- 
tor prevents overload of the input and pos- 
sible false counting on the 2nd harmonic, 
etc. 

The unit's input is also conditioned in- 
ternally for the same reason. That input is 
brought out to a BNC connector at the top 
of the case (the unit is supplied with a test 
cable that's terminated with a BNC con- 
nector at one end and two spring loaded 
mini-clips at the other). The counter's in- 
put impedance is specified as 1 megohm 
and its input capacitance is 5 pR 

Looking at the circuitry, the device uses 
a 10-MHz crystal-controlled clock for 
generating the clock pulses that "run" the 
counter circuitry. Also of interest is spe- 
cial circuitry referred to as "automatic 
master reset logic;" that clears the display 
and starts the new counting cycle, elim- 
inating errors that could result due to start- 
ing the count in the middle of a count 
period. 

The instruction manual that comes with 
the instrument is well written and com- 
pletely understandable. It includes a full 
schematic and a circuit description that is 
quite interesting. 

The model 5000 's portability is one of 
its most outstanding features. For in- 
stance, the cockpits of smalt aircraft are 
not noted for roominess. When the unit 
was shown to someone who works in avi- 
onics, he almost took it away from us on 
the spot. 

In all, the unit should prove to do a 
good job anywhere that pulse- width mea- 
surement or frequency determination is 
important. These days, that includes just 
about everything from radio and TV ser- 
vicing to computers. The 5000 is priced at 
$349.95. R-E 
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ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 



Hew MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BC8, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in, Whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
active antenna. Gain control. "ON" 
LED. Remote unit, 3x2x4 in. Control, 
5x2x5 in, 12 VDC or 110 VAC with 
optional adapter, 
MFJ-1312. $9.95. 
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Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 
Order today. Call TOLL FREE 800-647-1800. 

Charge VISA. MC. Or mail check, money order. 
Write for free catalog. Over 100 products 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

MC I ENTERPRISES, 
IVIr *J INCORPORATED 

^Box 494, Mississippi State, MS 39762 j 
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an SCR that can be turned on by either 
applying the usual positive pulse at the 
cathode-gate terminal with respect to the 
cathode or by applying a negative pulse to 
the anode -gate terminal with respect to 
the anode. By reversing the polarity of 
either pulse, the SCS can be turned off. 
The device then is a sort of combination of 
SCR and CSCR. 

The four- layer diode has no gate. Its 
forward breakdown characteristics are 
similar to those of the SCR, as a specific 
voltage must be exceeded before it con- 
ducts any current. Once it conducts cur- 
rent, the voltage across the diode drops to 
a low value. Conduction increases at a 
rapid rate, while the voltage across it rises 
slowly. When the anode is negative with 
respect to the cathode, it does not conduct 
until a high voltage has been exceeded. 
While conducting in the reverse direction, 
the voltage across the device remains rela- 
tively constant, as if it were a zener diode. 

There is also the LASCR (Light Acti- 
vated SCR). In the dark, the LASCR be- 
haves as if it were an ordinary SCR with 
gate triggering. If light reaches the de- 
vice, it will be triggered on even if no 
pulse is applied to its gate. 

Finally, there's the SUS (Silicon t/ni- 
lateral Switch) and the SBS (Silicon Bilat- 
eral Switch). The breakdown voltage of 
both devices is low — about 8 volts. That's 
much lower than the breakdown voltage 
for the SCR or the triac. While the SUS 
conducts in only one direction after break- 
down, the SBS performs more like the 
triac, in that it conducts in both directions 
when gated with an AC voltage. 

Applications 

The circuits discussed can be used to 
control motor speed, used as light dim- 
mers, and so on. Circuits can also be 
arranged to apply power through a load 
after different factors or conditions are 
used to turn on the gated device. It may be 
triggered by a thermistor in the gate cir- 
cuit to sense and report a rise or drop in 
ambient temperature, by a circuit sensing 
if a battery supply voltage has dropped 
below a reasonable level, by a sick pa- 
tient's excessively high or low blood pres- 
sure when the device is used in medical 
equipment, by an excessively high cur- 
rent flowing in a circuit, by excessive 
leakage current flowing between the 
power lines and ground, and so on. 

Power supplies 

Whatever the nature of a circuit, it's 
sure to have one requirement — a source of 
power from which to operate. We'll turn 
our attention to power supplies when we 
continuethisseries. R-E 
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Even if copying were possible in that 
case, there is yet another hitch that might 
throw a damper on multiple usage. Many 
manufacturers require the signing of a li- 
censing agreement that guarantees the 
software will only be ran on one comput- 
er. Under such an arrangement, you 
couldn't, legally, even pass the disk from 
one employee to the next (as cumbersome 
as that might be) so that each could use it 
at his own workstation. 

To address the problems encountered 
by users, a number of commercial prod- 
ucts exist that actually enable the "un- 
copyable" disks to be copied. The ethical 
questions involved in producing — or buy- 
ing — such a product are undoubtedly 
problematical. 

The plight of the software manufacturer 
who wishes to protect his rightful profits, 
weighed against the plight of the user who 
needs efficient operation at a reasonable 
price, doesn't allow for easy answers. Un- 
less the issue goes to court — as it has in 
the videocassette industry — you can only 
weigh the various factors involved, and 
make your own choice. R-E 
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suffice, that's too many parts.) Blanking 
for a CB receiver with its limited frequen- 
cy-coverage was easily provided, but 
imagine what would happen if the same 
trick were tried with a 3-30 MHz com- 
munications receiver. How could we be 
certain that the sidechain was receiving on 
an unused frequency? Can you just imag- 
ine finding an "unused" frequency at 7 
MHz, 10 MHz, 12 MHz, or any other 
frequency that you are interested in? To 
say the least, it's not very likely — es- 
pecially with the way things are these 
days. 

The modern all-band receiver uses the 
same gating idea but eliminates side- 
chains by placing the noise-pulse detector 
in the signal path between the first IF and 
the noise gate. As with the sidechain sys- 
tem, the pulse-derived control voltage 
turns the gate on and off. 

Generally, the pulse detector requires a 
relatively high IF to reduce spreading of 
the noise pulse. (The signal interruption 
caused by a spread pulse would be consid- 
erably wider than the noise pulse itself. 
That would make the perceived distortion 
intolerable.) 

Generally speaking, putting a pulse de- 
tector in the signal path is not as effective 
as using a sidechain, but it is far less 
expensive. It's also the best system avail- 
able for today's multiband communica- 
tions receivers. R-E 
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CABLE TV SECRETS— the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc, Sup- 
pliers list included. Send $8.95 to CABLE FACTS, 
Box 711 -R, Pataskala, OH 43062, 

RESISTORS vsi&wW5%C.F 3 cents. 1%M.F. All 
values. No minimums. Volume discounts. Write JR 
INDUSTRIES, 5834-B Swancreek, Toledo, OH 

43614. 

COLOR computer VIC-20 programs hardware Rtty 
code EPROM Progammer RS-232 FRANK 
LYMAN, Box 3091. Nashua, NH 03061 

SCANNER monitor accessories — kits and laetory 
assembled. Free catalog. CAPRt ELECTRONICS, 
Route 1R, Canon. GA 30520 

TI-99 4A software. Free price list plus newsletter. 
GLEN DOBBS, Box 801 RE, Santa Maria. CA 
93456. 

ALARM! Vic 20 64 CoCo Sinclair become S1 000.00 
burglar fire system. Cassette, documentation (spec- 
ify microprocessor) S29.00. Retailers inquire, cata- 
log. SKIDMORE'S H'N'S, PO Box 5097, 
Greensboro, NC 27403. Sinclair piano, music pro- 
gram cassette all hardware $9.00. 

DESCRAMBLERS tor downconverters. High gain. 
Send $1.00. RB ELECTRONICS, PO Box 643, Ka- 
lamazoo, Ml 49005. 

PICTURE flyer lists quality electronics surplus at 
low prices. Since 1970. Send for the last 3 issues. 
STAR-TRONICS, Box 683, McMinnville, OR 97128. 

LATEST bug-detection equipment for home or of- 
fice. Literature, S1.00. CLIFTON, Box 220-X, Miami, 
FL 33168. 

THE Intelligence Library— Restricted technical 
information & books on electronic surveillance, 
surveil lance-device schematics, lock-picking, 
Investigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (Dept. Z), 
135-53 No. Blvd., Flushing, NY 11354. 

MILITARY communications radios: R-174 receiver, 
tunes 1.5-18 MHz, AM-CW-SSB. amateur, short- 
wave frequencies: $47.50 mint, S27.50 good. Cana- 
dian backpack radio PRC-510, 33-54 MHz FM 
transceiver with headset, battery box, antenna: 
S39.50, 2S77.50 good condition. R-10S receiver, 
20-28 MHz FM: $27.50 mint. ARC-27 aircraft guard 
receiver, 220-250 MHz AM single channel; $12.50 
mint. 45 day replacement guarantee, add 55. unit 
shipping. BAYTRONICS, Dept. RE, Box 591, Sand- 
usky. OH 44870. 

TUBES. New, unused. Send self-addressed, 
stamped envelope for list. FALA ELECTRONICS, 
Box 04134-2, Milwaukee, Wl 53204. 

CABLE TV equipment for "beeping" or "buzzing" 
channels. Information S1.00. GOLDCOAST, PO 
Box 63 6025 F, Margate, FL 33063 (305) 752-9202. 

FORTY-nine educational electronics kits with 
self-learning project manual. Details S2.00 refunda- 
ble with order. TRIANGLE ELECTRONICS 89 
Arkay Drive. Hauppauge. NY 11788. 

RF parts Motorola transistors. MRF454 $16.50, 
MRF455 $13.50. Catalog available. RF PARTS CO., 
1320 Grand, San Marcos, CA 92069. (619) 744- 

0720. 

U P to S5OO.O0 per month. Sell computer software in 
your home. Write to: COMPUTER SERVICES, PO 
Box 7748, Tucson, A2. 85725. 

SAVE on guaranteed quality surplus! Free flyer. 
ELECTRONIX LTD., 3214 South Norton, Sioux 
Falls, SD 57105. 

ELECTRONIC surveillance! Incredible manual, 
"Homebrew Bugging" reveals secret techniques 
used by professionals (schematics included) 




WRITE FDR 



Causes speed radar guns and devices to read oul you r choice ot 
either a poitaniaoe of your true speed when In aulomatrc mode 
(example' Your sp^ea. 76 mph, auto mode set for 756n, speed 
displayed — 57 mph). or ihe speed that you dial In when in manual 
mode/Tffthsmits only ih die presence of speed radar, or by manual 
owrnde. Operate* on ttoih X and K bands WAflWNG: The aewce 
described in this literature is not legal for use agansl polrce radar, 
and is not FCC approved 
For complete literal u re and plan package, send SU 95 10' 

Philips Instrument Design Co. Inc. 

8135 S.W Nimbus. Building <h1 , Suilo *t H S 
Betyenon. Oregon S70O5 



$15.00. Send $3.00 for our catalog of books and 
electronics products. A.T.i.S., Dept, R„ 61 Gatchell 
St.. Buffalo. NY 14212. 



JBkMcGEFS 

SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

Tel.: 1 (816) 642 SOVii 
1901 MCGEE STREET KANSAS CITY, MO. 64106 



0UALIIY MICROWAVE TV ANTENNAS 

Frequency 1 StoZ.GGHz 
Camptato Systom tPtclurtidj. 

Aluminum Psratioltc Diifi, Ptv- 
Assertiblad Ptaho with Dawn Con- 
verter. Powar Supply and Tuner 

Switch, S3 ol RGSaOJ Con* with 
Connectors. 75 la 300 Onm Trans- 
former. AM Mourning HartMaft tot 
l. !•.!„*■' "I I - ■ . lni.CflU.:iri.,ui ;>.M:'" ..' 

Shjpoino A Handling Ench 






be; 

Special 599.00 

"ISA/Master Card.'CuO 



snipping a Handling tncn 

• 2i' JBdligam • Special 599 00 

• 33 ' 75ab gam • Special S249 00 

SUNSET GIFTS 

P Bui 521076. SLC U1 W15? 

(301)483-151)4 

1 50 1 I 487-6259 

Order Six and Deduct IDS , 



To run your awn classified ad, put one word on each of the lines below and send this form along with your check 
(or S2.1S per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of S20.00. 
{ t Plans/Kits ( ) Business Opportunities { ) For Sale 
( ) Education/Instruction ( } Wanted ( ) Satellite Television 



PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER, 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 

S2.15 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues, 

10% for 12 issues within one year, if prepaid, 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.50 per word 

prepaid. ..no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 20c, 

per word. All copy subject to publishers approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 

WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 

ADDRESS AND PHONE NUMBER, Copy to be in our hands on the 20th of the third month preceding 

the date of the issue (i.e.. August issue closes May 20th), When normal closing date falls on Saturday. 

Sunday, or a holiday, issue closes on preceding working day. 
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Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS , . . New BARGAINS! 
CDff UPON REQUEST! 

met Send now l0r FREE Cata]0 g 
and Supplement • Address: Dept. RE 



FAIR RADIO SALES 

"116 I EUREKA ■ Box 110$ ■ LIMA. OHIO ■ 45802 



TIMEX/Sinclaif. Xfortti. Forth-79, and "Ham- 
Hacker" radio amatsur programs. HAWG WILD 
SOFTWARE, Box 7668, Little Rock, AR 72217. 

JUPITER Ace Forth computer and other Forth ker- 
nels. HAWG WILD SOFTWARE, Box 7B6S, Little 
Rock. AR 72217. 

RADIO-TV schematics since 1946, $4.50 postpaid. 
New tubes at discount. SASE please. MALI RE R, 29 
S 4th St., Lebanon, PA 17042. 

NICKEL cadmium batteries— government sur- 
plus. Cells at traction original cost. Guaranteed. 
Free flyer (SASE). NI-CAf5 SHOP, PO Box 11142. 
Dept. H, St. Louis. MO 63135, 

FREE pay-TV reception. "How-To" book. HBO, 
Showtime, Cinemax. S4.95. DIPTRONICS, PO Box 
BOK, Lake Hiawatha, NJ 07034. __ 

CORDLESS telephone owners. Increase range. 
Reduce static. Simple add on. Details $1.00. 
PHONES, PO Box 273, Mesa. AZ 85201. 
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DISCOUNT car stereo, AM'FM cassette car stereo. 
S30.00, 7-band equalizer 125-watt booster. $30.00. 
AM FM motorized antenna. St 5. 00. 30 day guaran- 
tee, free shipping. NEWMAN ENTERPRISES, Box 
1455, Bricktown, NJ 08723. 



PLANS & KITS 



THE BEST PLACE to BUY, SELL or 
TRADE NEW and USED EQUJPMENT 

NUTS & VOLTS MAGAZINE 

BOX INl-E " PLACENTIA. CA 92*70 
(7M) 632-7721 

]>n Th^usandi of fteicfcjrt N;u:ow^ 
Ev*ry Month 
ONE YEAR U.S. SUBSCRIPTIONS 
ST.tM - 3rd CLui * Stl.SD - tit Cl aw ■___ 

fife SIS .00 - Lifetime - Jrd Qui 2 
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REVERBERATION 
FOR ORGANS 



Solid state with controls for rever- 
beration and room size. 
EVERY ORGAN SHOULD 

OWN ONE. Sand for frttftyer- 

DEVTRONIX ORGANS, INC. 

6101 WAREHOUSE WAY 

SACRAMENTO, CALIFORNIA 95826 Dept- B 



HOW to build electronic lock, intelligent alarm, 
others! Details S1.00 (refundable). STARK ELEC- 
TRONICS, Security Division. Box 11963, Edmon- 
ton. Alta., T5J 3L1. 

ATTN: VIC-20 owners. Complete home manage- 
ment on cassette, $10.95. Requires 3K. ALLENIX 
SOFTWARE, PO Box 595, Ozark. AL 36360. 



PRINTED- circuit boards. Quick prototypes, pro- 
duction, design, reflow solder send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson, Ml 48017. 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. C & 
D ELECTRO NICS. PO Box 21. Jemson. W,\ -1 9428 

Ht-FI speaker kits, auto speaker systems, and raw 

drivers from the world's finest manufacturers. For 
beginners or experts. Free literature. A&S SPEAK- 
ERS, BOX 7462R, Denver, CO 80207 (303) 
399-8609, 

LIGHT chaser/color organ kits, rack mount units. 
20% off sale. DESIGN SPECIALTY, PO Box 1995. 
Huntington Beach, CA 92847. 

ELECTRONIC touch light control pad. Free bro- 
chure EXOTIC ELECTRONIC IDEAS, PO Box 446, 
Lake Bluff, IL 60044. 



FREE KIT Catal og 

contoim 
' TES7 & 
EXPERI- 
MENTER'S 
, EQUIP. 



FUNCTION GENERATOR KIT $59-95 
Auto- Rjuigin g Cap-motcr kit (79»95 

Phone 209-772-2076 

Write or Phone for FREE CATALOG 



r\«fc SCIENTIFIC INSTRUMENTS 
L/MOC BO x !44 VALLEY SPRINGS CA 96252 
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74LS00 SALE 




7400 






LINEAR IC'S 








74LS00 


.20 


74LS123 


.50 


74LS249 


1,25 


7400 


20 


7475 


.50 


LM301AN 


■10 


LM3900 


.75 


MC14B9P 1,10 




74LS01 


.24 


74LS125A 


.50 


74LS251 


.60 


7401 


29 


7478 


.38 


LJM307N 


.56 


LM3909 


1.00 


MC1496P 1.48 




74LS02 


,24 


74 LS 126 A 


.50 


74LS253 


.60 


7402 


29 


7485 


1.10 


LM308N 


71 


LM3911 


1.50 


MC1723P .82 




74LS03 


.24 


74LS132 


.80 


74LS256 


1.50 


7403 


29 


7486 


.35 


LM310N 


2.40 


LF347 


2.35 


MC1741CP1 56 




74LS05 


.24 


74LS133 


.80 


74LS257A 


.60 


7404 


31 


7469 


2.40 


LM311N 


.69 


LF351 


.60 


MC3301 .90 




74LS08 


.24 


74LS136 


.40 


74LS258A 


.50 


7405 


32 


7490 


.52 


LM318N 


2,50 


LF353 


.99 


MC3302 ,80 




74LS09 


.24 


74LS137 


1.00 


74LS259 


1.25 


7406 


38 


7492 


.52 


LM319N 


2.40 


LF357 


1.10 


MC3401 .90 




74LS10 


.24 


74LS13S 


.80 


74LS260 


.55 


7408 


31 


7493 


.52 


LM324N 


,71 


NE555 


.42 


MC3403P 1.30 




74LS11 


.24 


74LS139 


.80 


74LS266 


.55 


7410 


30 


7495 


.67 


LM325N 


3.30 


MC1306P 


1.10 


MC164BP 3.80 




74LS12 


.24 


74LS145 


1.30 


74LS273 


1.25 


7411 


31 


7496 


.73 


LM326N 


3,30 


MC1310 


4.29 


MC1658P 4.50 




74LS13 




74LS147 


1.65 


74LS279 


.55 


7413 


46 


74107 


.35 


LM556N 


.93 


MC1330A1P 1.50 


MC4024P 4.49 






.46 


74LS148 


1.65 


74LS280 


2.25 


7414 


59 


74121 


,40 


LM339N 


.69 


MC1349P 


1.17 


MC4044P 4.49 




74LS14 


.60 


74LS1S1 


.55 


74LS2S3 


.90 


7417 


32 


74123 


.58 


LM383T 


2.30 


MC1350P 


.98 


ICM7208 15.95 




74LS15 


.32 


74LS163 


.55 


74LS290 


.80 


7420 


29 


74125 


.52 


LM377N 


2.40 


MC1351P 


1.70 


ICM7207A 6.00 




74LS20 


.29 


74LS155 


.85 


74LS293 


.90 


7425 


31 


74145 


.75 


LM378N 


3.15 


MC1357P 


1.49 


ICM7217A 9.95 




74LS21 


,32 


74LS1S6 


.60 


74LS295A 


.95 


7427 


32 


74147 


1.67 


LM379N 


4,60 


MC1358P 


1.30 


ICM7205 12.95 




74LS22 


.32 


74LS157 


.80 


74LS298 


.90 


7430 


30 


74151 


.75 


I.M330!, 


.90 


MC1372P 


4.42 


ICM7045 15.50 




74LS26 


.32 


74LS158 


.80 


74LS299 


2.60 


7432 


31 


74153 


.75 


LM381N 


2.25 


MC1373P 


3.54 


ICL8038 3.40 




74LS27 


.32 


74 LS 160 A 


.85 


74LS322A 4.60 


7437 


31 


74164 


1.17 


LM3B1AN 


3.60 


MC1403U 


2.71 


ICM7555 1.20 




74LS28 


.32 


74LS161 


.85 


74LS323 


4.60 


7438 


31 


74157 


.75 


LM3S4N 


2.00 


MC1405L 


9.70 


MWA110 7,45 




74LS30 


.32 


74LS162 


.80 


74LS348 


1.75 


7440 


29 


74164 


1.05 


LM386N 


.99 


MC1413P 


1.20 


MWA120 7.80 




74LS32 


.32 


74LS163A 


.80 


74LS352 


1.25 


7441 1 


00 


74165 


1.05 


LM565N 


1.35 


MCI 374 P 


2.61 


MWA130 ' 8.25 




74LS33 


.32 


74LS164 


.80 


74LS353 


1.26 


7442 


60 


74174 


1.00 


LM566N 


2.30 


MC1376P 


2.08 


MWA310 8.25 




74LS37 


.40 


74LS165 


125 


74LS365A 


.55 


7446 


B3 


74175 


.83 


LM567N 


1.35 


MC1458CP1 .77 


MWA320 8,65 




74LS40 


.35 


74LS1S6 


1.25 


74LS366A 


.55 


7447 


63 


74176 


,80 


LM1889 


3.20 


MC1466P 


1.10 


ZN414 2.00 




74LS42 


.60 
.89 


74LS168 
74LS169 


1,25 
1.25 


74LS367A 
74LS36SA 


.55 
.55 


7448 
7450 


83 
29 


74177 
74190 


.80 
1.08 














74LS47 




PhA* 1 






74LS48 


ioo 


74LS170 


1.75 


74LS373 


135 


7472 


35 


74192 


.99 




Olvlwo 






74LS49 


1.00 


74LS173 


.80 


74LS374 


1.25 


7473 


35 


74193 


.99 


CD4001 .30 


CD4046 1,50 


MC1400 


I .40 


MC14023 1.22 




74LSS1 


Pfl 


74LS174 


.55 


74LS375 


.55 


7474 


35 


7.;' 96 


.80 


CD4007 .32 


CD4047 1.40 


MC1400 


.40 


MC 14024 1.05 




74LS64 


.29 


74LS175 


.60 


74LS377 


1.25 










CD4010 .55 


CD4049 .45 


MC1400 


! .40 


MC 14024 .40 




74LS5S 
74LS73A 


,29 
.42 


74LS181 
74LS182 


2.25 
1.25 


74LS376 
74LS379 


1.25 

1.25 










CD4011 .32 
CD4013 .45 


004050 .45 
CD4051 1.00 


MC 14001 
MC1400 


i 1.42 

' .40 


MC14027 ,72 
MC14028 1.02 














74LS74A 


.42 


74LS183 


2.75 


74LS385 


3.50 


vni 


T- 


Dcrjc 




CD4016 .50 


CD4066 .65 


MC1400 


I 1.25 


MC14032 1.93 




74LS75 


.45 


74LS190 


.S5 


74LS386 


,55 


V\JL 


ntroo 




CD4017 1.00 


CD4069 .32 


MC1401 


> .40 


MC14034 3.50 




74LS76A 


.45 


74LS191 


.85 


74LS390 


1.25 










CD4020 1.17 


CD4O70 .45 


MC1401 


1 .72 


MC14035 1.86 




74LS77 


.70 


74LS192 


.85 


74LS393 


1.25 


7805 


.80 


LM317T 


1.00 


CD4023 .32 


CD4071 .32 


MC1401- 


1 1.25 


MC14038 2.19 




74LS7SA 


49 


74LS193 


.85 


74LS395 


1,25 


7806 


.80 


LM317K 


3.75 


CQ4024 .83 


CD4081 .32 


MC1401 


i 1.47 


MC14040 1.47 




74LS33A 


.75 


74LS194A 


,80 


74LS398 


2.25 


7808 


.80 


LM323K 


6.95 


CD4025 .32 


CD4093 .60 


MC1401 


5 .72 


MC 14042 1.06 




74LSB5 


90 


74LS195A 


.80 


74LS399 


1 25 


7812 


.80 


LM350T 


3.25 


CD4027 .55 


CD4510 1,17 


MC1401 


r 1.25 


MC14043 .99 




74LS8S 


45 


74LS196 


1.00 


74LS490 


2,10 


7816 


.80 


LM350K 


5.50 


CDJ029 1,42 


CD4511 1.20 


MC1401 


1 1.15 


MC14044 .99 




74LS90 


,45 


74LS197 


1.00 


74LS540 


210 


7818 


.80 


LM333K 


7.60 


CD4040 1.17 


CD4515 2.80 


MC1402 


3 1.47 


MC14046 1.57 




74L391 


1 1(1 


74LS221 


1.25 


74LS541 


210 


7824 


.80 


LM337T 


1.90 


CD4044 .80 


C[M518 1.17 


MC1402 


1.25 


MC14049 .72 




74LS92 


.55 


74LS240 


1.25 


74LS568 


3.99 


7905 1 


.30 


78L05 


.40 


MOST MOTOROL 


A CMOS IN STOCK 










74LS93 


.55 
.65 
.45 


74LS241 
74LS242 
74LS243 


1.25 
1.25 
1,25 


74LS569 

74LS620 
74LS621 


3.99 
2.00 
2.00 


7906 1 
7908 1 
7912 1 


.30 
.30 
.30 


78L12 
78L15 
79L05 


.40 
.40 
.80 












74LS95B 
74LS107A 


CIRCUIT 


SPECIALS 


TSIN 


c. 


74LS109A 
74LS112A 


.45 
.45 


74LS244 
74LS245 


1.25 

1.75 


74LS622 
74LS623 


2.00 
2.00 


7915 1 
7918 1 


.30 

.30 


79L12 
79L15 


.80 
,80 


738 S. Pe 


'ry Lane, Te 


smpe, 


AZ. 85281 




74LS113A 
74LS114A 


.45 
.60 


74LS247 
74LS248 


1.25 
1.25 


74LS640 


2.00 


7924 1 


.30 


78H05KC 
78H12KC 


9. 25 
9.25 


Order Phc 


>ne: 1-800-J 


528-14 


17 




74LS122 


.80 


















INCLUDE $1. 


25 s 


HIPPING 
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^fA. FORMULA INTERNATIONAL INC. «^> 

a^LW "SA 12603 Crenshaw Blvd., Dept. B, Hawthorne, CA 90250 """*</ 

For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 




POCKET LIGHT 

Cofnpioie wain &" Houresteni rube . powerful bulb and 
handy strap Runs on 3 pes 1.5V "C sue batteries 
(not inducted), li-s a practical, convenient, powerful 
spotlight and flourescent light lis superior quality is 
kteal tor Lndooi or ouldoo- use. 

LOW PRICE $6.50 



SANYO UHF VARACTOR TUNER 

FOR UHF CHANNELS 14-03 
Tuning voltage * 1 To • 2BVDC Input impadancc 
?6ii IF bandwidth 7-1 6MHz SiwZtt KlVi'K i 
Supply voltaoe 15V0C, 

Model 115-B-403A. WJeo IF 45.0MHz 
Model 115-B-405A. Video IF &2 *MH* 

$19*95 

Tuner is ma most important pan o' the circuit, Don"! 

iet those $19 00 tuners fool you 

All units are brand new Irom Sanyo When ordering 

please specify model number. 




MARK IV — 15 STEP 
LEO POWER LEVEL INDICATOR KIT 

This new stereo indrcotor fc.ii consists ol 36 J -color 
LED's (15 per channel) to indicate Lhe sound, level 
output of your amplifier irom - 36dB to - 3dB. 
Cornea with a well descried silk screen pnnted plas- 
tic panel and has a selector switch to allow Hosting, or 
gradual output ,nd»cating. Power supply is 6-12VDC 
with THG on board input sensilivity controls This unit 
can weft wilh any amplifier From 1 W to 2 OdVV Kit 
includes 70 pes rjriuer uansistors. 35 pes matched 
4-color LED's, all electronic components, PC Board 
and front panel MA RK IV KIT £31 .50 



: ■ 




FLOURESCENT AUDfO LEVEL MONITOR 

This k the- tond ol VJ monitor thai e being used by 

most ampHer manufacturers IC s are used to smpMy 
olrcurl layout. Easy to assemble and can be used with 
ai power levet amours Power retirement 12VDC. 

TE-221 KIT 

For Just 528,50 

(Limited Stock) 





TA-1000 

KIT 
S51.95 

Power 
Transformer 

S24.0O ea 

1 DOW CLASS A 
POWER AMP KIT 

Dynamic Bias Class 'A circuit destgn makes this 
unn wniquET in its ctass Cry slaJ dear „ lOOwatts power 
output will satisfy lhe mosi picky lans A perfect 
combmaiion with the TA-102O low TtM stereo pre- 
amp. 

Specifications - Oulpul power 1O0W HMS »nto Bit 
125W RMS into 4£i ■ Frequency response 
lOHz-lOOKHz * THD les-S man 0.01% * S'N ratio 
better than 80dB * input sensitivity IV mast. * Power 
supply - 40V at 5A 



1 WATT AUDIO AMP 
AH pans are pre-assemoled on a mini PC Board.. 
Supply votago 6-9 VDC Special price $1,95 



6W AUDIO AMP KIT 

TBAB1Q with Volume Control Power Supply 
6-18VDC Only £7.50 ea- 



"FISHEPT 30 WATT STEREO AMP 
MAINAMP(15W*2) KumcHrfesSpca Franer PA 

301 Hybrid IC. all electronic parts with PC Board 
Power supply * 16VDC (not included } Vortage gain 
33dB. 2CHI-20KHI 

Super Buy Only SlfJ.SQ 



SEND ONE DOLLAR 
FOR OUR DETAIL CATALOG 

Inside Cfiltfgrniii 

Outside Calif, (Incl, Mexico & Canada) 
Overset.?, 




LASER 
SUPER LATERN 

BfiiMant iiouroscent lantern 
wilh 9" 6 watt frouresceni 
tube Features include 
Powerful direct beam spot- 
hghl wilh 9V pro- Focus bulb 
Boozer horn - either co>v 
stent or Hmc intervals ol 
some atarm Twin blinker - 
red amoer Hashing or red & 
amber flashing on lime 
intervals Fully adjuslabte 
nylon strap. Operates Irom 
D size batteries or plugs 
mto vehicle cigar lighter 
socket 

SPECIAL S1 1.95 



6-WAY A/C ADAPTOR 

InpuV U0VAC Output 3V 4,5V, GV, 7.5V and 
12VDC Currant 300mA 

QU8 LOW PRICE 

$5.50 cc. 



no FCC Uctrni 

Rnqiiirrd 
OUR PRICE $4950 

Mditlortil MlCTapbWH 



jit S2I.QQ ea 
MUFtA WHS-49 



CRYSTAL tOHTRDLLEQ 
WIRELESS MICROPHONE 
SYSTEM 
Transmitter FET mic for Nat 
SOHztBKHz response. X tal 
coni roiled 49MHi AM Band 
for drift-free, porlormance 
lOOmW output (range 
Bpprox ' - 'Tii ic J for re- 
liable long range 
transmission 
Powered by a 9V 
radio battery. 
^_. Receiver, XTai ccn- 
"* trolled locks on 
49MHz transmitter signal. On panel VU meter, moni- 
tors lhe signal strength from the microphone Stan- 
dard phone jack outlet connection to a P A. or other 
phone inpuf 9V battery included This professional 
sci is ideal Tor on stage, in NeW, church, m house or 
outdoor use 



Sr7 




A GOOD BUY 

at S65.Q0 

TA-300 



120W PURE DC POWER STEREO AMP KIT 
Getting power hungry Irom your small amp? Here's a 
good solution I The T A-SDO is a pure DC amplifiar with 
a built-in pre-amp. All coupling capacitors are elimin- 
ated to give you a irue reproduction o! the music, On 
board tone and volume controls combined' with built- 
in power supply mat<e the TA-800 rhe most compac k 
stereo amp available Specitications- 60W x 2 into 
811. Freq Range" 0Hz-1O0KHl^3dB. THD" 0>^ o^ 
better. S N Ratio: flddB. Sensitivity. 3mV into J?K 
Power Requirement: - $4-40 Votis. 



WHISTLE ACTIVATED SWITCH BOARD 

Ail boards are pro-assembled and tested. Vou 
whistle to its FET condenser microphone Irom a 
distance, as lar as 30 feet away (sensitivity can be 
easily ad|usled). and m will turn the switch on K you 
whistle agar-n it wir turn otf. Ideal for remote control 
toys, electrical appliance such as lights, coffee pofs. 
TV, Hi-Fi, radio or other proyecls. Unit works on 
9VDC 

Model 050 - $2$Q en. 



LOW TIM X STEREO PRE-AMP KFT TA 1020 

Incorporates brand-new DC design that gives a fre- 
quency response from 0-100KHz - 0,5dB Added 
features like tone defeat and loudness control let you 
tailor your own. Irequency supplies to eliminate power 
fluctuations! 

Speemcalions. • THD TIM less than ,005% * Fre- 
quency response DC to fOOKHz < u 5dB * RIAA 
deviaikpn -0.2dB * SN raJto better than 7QdS * 
Sensing. Phone 2mv 4/Kii, Aux toomv fOOKii * 
Output level 1 3V * Max output 1 5V * Tone controls 
Bass ■ 1-OdS fir 50Hz. T rente ■- tOdB 6t 15Hi • 
Power supply l ?4VDC tn 0,5A Kit comes wilh 
regulated power supply. AH you need is a 4SVCT 
transformer fir 5A 



Only $44.50 

Transformer 

54.50 ca 



UNIVERSAL 
NI-CD BATTERY 
CHARGER MW-393 



Charges 9 V , AA. C or D size Ni -CO better ies a ll Bl on? 

time. 

Part No. 05O-01 90 $11.50 ea. 



SUPER FM WIRELESS MIC KIT 

This new designed circuit uses high FREQ FET 
transistors with 2 stage pre-amp. Transmiis FM 
range t .as-i 20MHz) up lo 2 blocks away and with the 
utlra sensitive condenser microphone lhat comes 
wnhtha kit allows you to pick up any sound wiihm IS 
it away Kit inctudes al) eteclromc pads. OSC colts 
and PC Board Power supply 9VDC 
FMC-105 $11.50 per Kit 



PROFESSIONAL FM WIRELESS 
MICROPHONE 

Made by one of the leading Japanese manu- 
facturers This Factory assembled FM wirotess 
microphone ts powered by two AA size batteries. It 
transmits in the range o(BS-10SMHz. Element Is built 
m a plastic tuba type case with an omm-diTectional 
electronic condenser mKrophono unit. By usrng a 
standard FM radio, signal can be heard anywhere on 
a one acre loi Sound quality was judged "very 
good MODEL WEM-36 was $16.50. 

ON SALE $8.25 ea. 



HEAVY DUTY 500mA 
MULTIPLE AC-DC ADAPTOR 

For all battery operated electronic equipment up to 
5O0mA with LED indicator 

Input: 11 7. 220V AC. 50 60Hz 

Output: 
3, 4,5, 6.7.5. 9 and 12 VDC 
Model SA-S112A 
$25.00 ea. 



%• 



SANYO ANTENNA SIGNAL BOOSTER 

This Booster is specially designed for UHF Chennels 
(14-83). After installing (between the antenna input 
cable and the UHF tuner), irns unn will provide a 
minimum ol 10dB gam, that is approximate^ 2 times 
better lhan you are seeing now. Ideal for ihose who 
live m apartments that can not put up an outdoor 
antenna. SmaH in s«ze, only 2' xTYi: 1" Supply 
voliege is 15VDC. 



Model 001-0076 
$12.50 



\ 



PROFESSIONAL REGULATED 
VAR1BLE DC POWER SUPPLY KIT 

All solid slate orcuiiry with rugh efficiency power Iran- 
SKOr 3SD3BS and IC voltage regulator MC1 733 - Outpul 
voltage can be adjusted focrn 0-30V at 1A cunent 
limited or 0-15V at 2A current limited, Internal resist- 
ance is less than 0051 1. nppie and noise less than 
1mV, dual on pane* meters- for votlage and current 
reading, also wflh on board LED and audible over load 
mdtcator Kit comes with pre-dn»ed PC Board, instruc- 
tions., all necessary electronic components, trans- 
former and a professiDnaf looking metal cabinet The 
bast prefect tor school and me most useful instrument 
fof repairmen Build one today* 

Model TRS&A 
(MSVDCftf 2A 

Model TRSSB 
0-30VDCf« 1A 

$59.50 per Kit 






Shipping & Handling Charge a 

UnderSSO.OO Over SSO.OO 

Purchase Purchase 

tent s% 

15% Id 

35% 20% 



* SPECIAL * 

Excellent Price! 

Model 001 -00 34 

$29.50 per Kit 

Transformer 

$10.50 ea. 

TA-322 3D WATTS TOTAL 
1SW + 15W STEREO AMP KIT 

This is a solid state ail transistor circuitry wrth on 
board stereo pre-amp for most microphone or pnone 
input. Power output employs a heavy duty Power 
Hybrid IC Four built en board controls Tor, 
volume, balance, treble and bass Power supply 
requires 48VCT 2. 5 A transformer. TKD of less than 
t % between 1 00Hi-1 0KH2 at lull power f 1 5 Watts 
» 15 Watts kJaoed into 811}. 



Minimum Order $10,O0/Calif. Residents 
add 6.5°o Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY NOC.O.D.'s. Prices sub- 
ject to change without notice. 



LOW T.I.M. TRANSISTORS 
100W + 100W 

- Employs Hitachi low notsa I.C. lor pro-amp ■ Max 
oulpul 16 V P-P (non disiomon| - Wrth hi-low W1«. arm 
lor* doieal otcuti • Rca/ powfif omrJ with short circuit 
prelection • Gmnl heal sink ior maximum rasults ■ Tone 
controis 1 14dB - Ail componerrts (except pot3 for vol- 
ume, and tor* controls! ar« pra-assamtted. the qujirty 
Is rjunrmiuod ■ Power supply DC ; 35V-50V 




MODEL: 5AB02C 

Part #3704340 W5.00 

POWER TRANSFORM EB 

(68V-80V CT S AMP) 

Part #670-0220 (24.50 



SOW + 60W O.T.L. AMP 
Stereo pro-amp ■+ tone control + power amp. AH n on 
unll. futiy assemH&rjl Compact m sue- TIcWKry 
Can be fitted Into most cabtnets. Power tran»5,tors 
u5mg2£Cl6S?X4 to givfl a max output O* 60W - BOW 
(Bft) 

' Frequency response- 20H2 SbKHzi - irJB} ■ ToUl 
harmonic distortion 0.(ffi% \ 1 KHz) ■ S^ai'Noise Ratio: 
68 dfi fopm loop} - Tone cental: 100 Hz±16 dS 10 
Ki-tc± 1 4dS - Dynamic range: &D OS * Power Supply: 
48V- 70V5 Amp. - Filter CajHKfor:*700p 7SVor LhHW . 






MODEL: SA-4520 

Part #370-0350 $39.95 aa. 

1 Transformer Part #670-0230. . . 522.50 aa. 

2 Filler Capacitor 4700,. F 70V 

W.SOee. 



MAGNETIC HEAD EQUALIZER 

• Standard RIAA curve (oral] kinds of magnetic heads '3 
slaves crossjjvor circuit tor but resute » Output voltage 
guaranteed 10 be stable without any osojllihon ■ Power 
Supply: 24 V.D.C 




mm 



MODEL: MA-1 42 
Part #37^370 $6.95 aa. 



STEREO MIC. AND ECHO MIXER 
FOR STEREO AMPLIFIER SYSTEM 

The circuitry employs all integrated circuits. BBD type 
schp circuit, acta 1 mc can be ednjated (max .30 
Msec.} Atio with a microphone preamp on lhe board. 
Fully assombtod. 




MODEL: MX205 
Part ?*370-036u $29.95 ea. 



20 STEPS BAR/DOT 
AUDIO LEVEL DISPLAY KIT 

This new deigned audio level display unit Is using a 
new integrated circuit from National Somiconduc?or to 
drive 20 ptooes of cotor LEDs {green, yellow and red} on 
eacfi channel 11 provides two types of display mnfhods 
for sefecUon 'bar' or dot'. The display range is Irom 
- S7UB to OdB Kit 13 good (or any amplrlter Irom 1 watt 
to 200 wartfii Power suppty requires UV AC or DC. So It 
is groat for cars as wall? Kii comes wiin pnntar orcurl 
hoard, all LEDs, otedromc components, switches, and 
silk screen pnntsd profesucHrial front panel 




MODEL: TTM5 
Part *370-O2B0 *3S.50 



STORE HOURS 

MON-FRI— 10-7 

SAT-10-6 



'Apple and Apple II are the trademark ol APPLE COMPUTERS, INC. 
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ELECTRONICS MAN DISCOVERS 
THE SECRET OF HOW TO ESCAPE 
THE AMERICAN RAT RACE 

For His Confidential Report ■ 



•How to Get Rich in ELECTRONICS" 



Send $5.00 Cash. Cerl Check or Money Order lo 
MINI-TRONIX P.O. Sox 1511, Troy, Ml 4B099 



PROJECTION TV... Convert your TV lo project 7- 
foot picture.,. Results comparable to 52,500.00 pro- 
jectors... Total cost less than $30.00... Plans & 8" 
lens $19.95... Illustrated information free,.. MAC- 
ROCOMA-GF, Washington Crossing, PA 18977. 
Creditcard orders 24 hours. (215) 736-3979. 

200 electronics kits, projects, plans. Send stamp for 
list. MATCO ELECTRONICS, Box 316R, Cadillac, 
Ml 49601. 

HOBBYISTS... simplify digital circuit design using 
EPROM. How to guidebook also includes nine pro- 
jects you can build. $15.00 to TECHN1LOGIK, PO 

Box 45, Essex, VT 05451. 

MOST advanced sine converter descrambler 
available. PCB and plans S15.00. JIM RHODES, 
1025 Ransoms Ln. r Kingsport, TN 37660. 

TIMEX/S1NCLAIR VIC-20 bible pack. Design.build 
any peripheral imaginable. Includes cassettes. 
$39.95, info $6.00 refundable. JORGE SAMPSON, 
Box 3S6S3, Houston. TX 77288. 

MAILING list for sale. All 123.500 subscribers 
names and addresses to UHF Channels 60, 65, 67, 
and 68 W.H.T. gated syn-suppressed N.Y. and Phi- 
la. area, Never sold before, $45,00-'M. Also fully 
computer assembled and tested units $49.00 ea. 
Write to SEYMOUR ADVERTISING, 9857 
Tecumseh Rd. East, Windsor, Ontario, Canada 
N8R-1A5. (519) 735-8122. 

AUTOMATIC fine tuning (AFT) for UHF/VHF con- 
verler board Deluxe I, II— never again readjust fine 
tuning, state of the art design, plans, circuit, parts 



HIGH QUALITY %55dB GAIN 



MICROWAVE 
TV SYSTEM 

Variblefrom 1.9 to 2.5 GHz 



The latest advance 
in microwave 

technology with a 

SNOW-FREE 

PICTURE. 

Two Models to 
choose from, 



Both Models Include: 
• 20" Parabolic Dish 

• P re-assembled Probe with Down Converter 

• Power Supply and Coax Switch 

• 60' of RG-59/U Coax with Connector 

• Transformer for 75 to 300 Ohms 

• All Mounting Hardware for Fast and 
Easy Installation 




20 Fiberglass Dish 
Up to 55dB Gain 



Special 



$9 8 95- 



20" Aluminum Dish 
Up to 40dB Gain 



Low Priced 



S7495 



'Include* Shipping and Handling 

AvuJabto thru Mail and Phone Orders Only 

Smd Cashiers Check, or Money Order lo. 

fFfiuwnol CruK*.5 afiow 2-6 wnfct Is £440 



PROFESSIONAL VIDEO, Inc. 

4670 Hollywood Blvd.. Hollywood. Calif. 90027 

219-0227 

For C.O.D. Orders Call (21 3) 352-9681 
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list SI 5. 00, Deluxe I, II get clear picture as normal 
commercial TV channel, improve sound adjust- 
ment, stop vertical jitter S11 .00. ADVANCE ELEC- 
TRON I CS, PO Box 3298, Culver City. CA 90230. 

SAVE 90% Iree catalog 8 and 16 bit computer sys- 
tems. Plans, boards, ROMs, software, parts, more. 
DIGATEK CORPORATION, Suite E. 2723 West 
Butler Drive. Phoenix. AZ 85021, 

CATALOG: Hobby, CB, broadcasting! Linears, 
transmitters, bugs, scramblers, downconverters. 
antennas, modifications, more! PANAX IS Box 130- 
F2. Paradise, CA 95969. 

HIGH performance audio kits. MM & MC phono 
preamps, parametric eq., delay, NR, and more. 
Send for catalog. PHOENIX SYSTEMS-RE, 91 
Elm Street, Manchester, CT 06040. 

CORDLESS-telephone owners: Prevent un- 
authorized call with Call-Garde. Write: BROAD- 
CAST COMPANY. LTD., PO Box 59, Westmont. IL 
60559. 



Learn micro-processing with the new 

MICRO-PROFESSOR IP 




Students, engineers or technicians — 
upgrade your micro-processing skills 
with the new Micro -Professor IP. 

The MPF-1P features: 

• extensive software support 

• more built-in memory 

• improved keyboard 

• larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF-1P will deliver you into the growing 
world of micro-processing. Invest now! 

PIus-FREE GIFT ° n] v $179.95 

Q Check this box for FREE 
Z-B0 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. ■ 
$12.95 value 



,^ 14801 N.f. 



■pt, RE024 
14803 N.E. 40th 
Redmond, WA 98052 



For immediate action call TOLL FREE: 

1-8004264044 



Full money back guarantee. visa' 
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NEW1 Build electronic combination lock. Control 
anything! Intelligent car alarm. Others. Details S1. 00 
(refundable). STARK ELECTRONICS, Security Di- 
vision, Box 11963. Edmonton, Alberta, T5J 3L1. 

BACK and forth light flasher similar to that seen on 
Knight Rider and other sci fi shows. Complete plans 
S10.00. DON LUCAS, 14720 Cedar St.. Alliance. 
OH 44601. 

ROBOTS-world directory, plans, patents, MFCs. 
$3.00. WM. OLIVADOTI, 2515 Santa Clara Ave., 

Alameda, CA 94501. 



LOOKING FCR RtlSJSTOfCS. CAPAC I TGRB , OlOOCfi. MCTCRS 
HUtHME. UUMIHULS. POWER RESISTORS, TRAMS I STEWS , 

IC'S. TAAHSFCRMERS, FUSES, KITS, UD'S, CABINETS, 
SEW * | . Q ( REFUNDABLE J . FOR OUR CATALOG OF CVLF? 

HOD ITEMS OR SEND A STAMP FOR OUR FLVEH. 2J HOUR 
TURN AROUND TIME ■ LOW miCES ■ 10°* GUARANTEE 

Daytapro Electronics, Inc. 

3029 N. WILSKIRE LN„ ARLINGTON HTS., ILL. 60004 I 
312-870-0555 




ELECTRONIC KITS 
FROM HAL-TRONIX 

2304 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T. V HAS 
FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ, EASY TO CONSTRUCT AND COMES COM- 
PLETE WITH ALL PARTS INCLUDING A DIE-CAST 
ALUM CASE AND COAX FITTINGS. REQUIRE A 
VARIABLE POWER SUPLV AND ANTENNA (Antenna 
can be a dish type or coffee can type depending on Ilia 
signal strength in your area.) 
2304 MOD 1 (Basic Kit) 519.95 

ILws casD & flillm^s) 

2304 MOD 2 (Baac Pre-amp) $25 95 

Lfe&E case & Fillings) 

2304 MOD 3 (Hi-Gain Pre-amp) $39.95 

:lrviijrJi2S CilEie £ M'lnrjs^ 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS {Kit) S24.95 

Assembled S34.9S 

Slotted Microwave Antenna For Above 

Downverters ,..,. .S39.95 

PREAMPLIFIERS 
HAL PA- 1 9— 1.5 mhz to 150 mhz. 1Mb gain operates 
on 6 to 18 volts al tOma. Complete unit $8.95. 
HAL PA-1 .4—3 mhl to 1.4 ghz. 10 to 12 db.oain op- 
erates on a lo 1 8 volls at 10 ma. Complete unit $1 2.95. 
fine abova uniis are ideal for receivers, counters, etc.) 

16 LINE TOUCH TONE DECODE KIT WITH PC 

BOARD AND PARTS $69.95 

12 LINE TOUCH TONE DECODER KIT WITH P.C. 

BOARD AND PARTS $39.95 

IS LINE ENCODER KIT. COMPLETE WITH CASE, 

PAD AND COMPONENTS $39,95 

12 LINE ENCODER KIT, COMPLETE WITH CASE 
PAD AND COMPONENTS $29,95 

Complete Sets of P. C. Boards Available For: Unicorn 
Robot Project and Heart-A-Matic Project. 
MANY, MANY OTHER KITS AVAILABLE 

farrf H t#.il. I limp * tA}f for btianuJIM uri IhjH tin n-*- 
"At ■ rHJNII ptrhftfHt Td «rd*r It phqfH. I HJ,tH7« 

■3f». Hal-Tronix 

-mm- Marat MMANe SoutlUflt*. Ml <4fll95 

W1ZXH 

(.LMMIkbP- OHDEflfl OVER IMM WILL DC SH1P1*tD POlTMrD EKCEFT 

iPflPTpPta oh ITLH5 WHEIt ADDrTiOMAi. CHAFr5E5 ""rE BLCJEtWED 

lu( ., „ . „ jl^, DM ■:■■" 7 : rv; >. i, (3 1 1> *"l *7l M "LE*5E INCLUDE. AOOmOH- 
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SATELLITE TELEVISION 

SATELLITE TV receiver breakthrough! Build 
your own commercial quality receiver now! In- 
struction manuals, schematics, circuit boards! 
Send stamped envelope: XANDI, Box 25647. 
Oept, 21V, Tempe, AZ 85282. 

3.7-4.2GHZ signal generator— S70. 00. Other cost 
effective, functional microwave test eq uipment avail - 
able. Send SASE. ROENSCH MICROWAVE, RR1, 
Box 156B, Brookfield, MO 64628. 

FREE! Information on 100 satellite-television chan- 
nels plus free catalog of proven do-it-yourself plans; 
kits for easy, low-cost, attractive satellite antennas. 
Also, wholesale electronics components. GF1-5, 
Box 91 OS, Missoula, MT 59807. (406) 642-3405. 
"Consumer Guide to Satellite Television"— S6.95. 



SATELLITE TV VIEWERS 

Get the most complete weekly listings. 
Send $1 for »mplc copy. 

p.^ .-■■■■, i rrei> A..---1 

PO Box 308, Fortune, California 95540 

■00-351-99*7 (U.S.) ■ IW-IW-ITtT <C*llf.) 

T07-T1S-I4T* (til othcra) 



BUSINESS OPPORTUNITIES 

WHOLESALE MATV CATV'VCR equipment, an- 
tennas, audio cables, adapters, original, replace- 
ment cartridges &. styll, telephone accessories, 
radios, cassette recorders, speakers, etc., send let- 
terhead for free catalog (212) 897-0509 D&WR, 
66-12 110th St., Flushing. NY 11375. 

MECHANICALLY inclined individuals desiring 
ownership of smail electronics manufacluring busi- 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 



NEW FROM RAMSEY 20 MHz 
DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares to others costing hundreds more. Features include a compo- 
nent testing circuit that will allow you to easily test resistors, capacitors, 
digital circu its and d iodes • TV video sync filter • wide bandwidth & 
high sensitivity • internal graticule • high quality rectangular CRT 

• front panel trace rotator • Z axis • high sensitivity x-y mode • very 
low power consumption • regulated power supply • built-in calibrator 

• rock solid triggering • high quality hook-on probes 




RAMSEY D-U00 

VOM-MULTIT ESTER 

Compact and reliable, de- 
signed to service a wide vari- 
ety of equipment. Features in- 
clude * mirror back scale 
• double-jeweled precision 
moving coi] » double over- 
load protection • an ideal low 
cost un it for 1 he beg i n ner o r 
as a spare back-up unit. 

$1995 

toil leads and battery 
included 




$39995 



RAMSEY D-2100 
DIGITAL MULTITESTER 

A compact easy to use unit 
designed to operate like a pro. 
Featuring * 3te digit LCD * low 
BAT indicator • all range over- 
load protection * overrange indi- 
cation • auto-polarity • Transistor 
Tester * dual-slope integration ■ 
vinyl carrying case 

35495 

hpE test leads, hall cry & vinyl 
carrying e»e included 



high quality 

hook-on probes included 




RAMSEY D-3100 
DIGITAL MULTIMETER 

Rehable, accurate digital 

measurements at an amaz- 
ingly low cost * In-line color 
coded push buncms. speeds 
range selection * abs piastre 
tilt stand ■ recessed input 
tacks • overload protection 
on all ranges * 3 n A digit LCD 
display with auto zero, auto 
polarity & low BAT. indicator 

$5995 

test leads and battery 
Included 




CT-70 7 DIGIT 
525 MHz COUNTER 

Lab quality ai a breakthrough price. 
Features* 3 frequency ranges each 
with pre amp ■ dual selectable gale 
times* gate activity indicaior 

* 50mV fa 1 150 MHz typical sensitivity 

* wide Irequency range • \ ppm 
accuracy 



H1995 



wired includes AC ndaplcr 

CT-70 kit. S99.9S 

BP-4 mead pack B.95 




CT-90 9 DIGIT 
600 MHz COUNTER 

The most versatile for less than S30O 
Features3seleclablegatetirr.es * 9 
digits • gate indicator • display hold 

• 25mV (h ISO MH2 typical sensitivity 

• 10 MHz timebase tor WWV calibre- 
hon • 1 ppm accuracy 

$14995 

wired Includes AC adapter 

CT-90 kit S129.S5 

OV-1 0.1 PPM oven timebase . . . 59.95 
BP-4 rtlcad pack a.95 




CT-125 9 DIGIT 
1.2 GHz COUNTER 

A 9 digit counter that will outperform 
units coshng hundreds more. * gate 
indicator • 24mV @ 150 MHz typical 
sensitivity • 9 digil display » 1 ppm 
accuracy * display hold * dual inputs 
with preamps 

M6995 

wired Includes AC adapter 

CT-125 Ml ... 5149.95 

BP-4 nicad pack 8-95 




CT-50 8 DIGIT 
600 MHz COUNTER 

A versatile lab bench counter with 
optional receive frequency adapter, 
which turns the CT-50 into a digital 
readout tor most any receiver * 25 mV 
(3) 150 MHz typical sensitivity * B digit 
display • 1 ppm accuracy 



$16995 



CT-50 kit $139.95 

fiA-i receiver adapter kit 1».9S 















mmvtm 


V«H 




DM-700 DIGITAL 
MULTIMETER 

Pro1e55«onai quahty at a hobbyist 
price. Fea lu res i net ud e 26 d i f t erent 
ranges and 5 functions * 3ft digit, 'a 
inch LED display • automatic decimal 
ptacemenl ■ automatic po I anty 

*1199« 

wired includes AC adapter 

DM-700 ktt $99.95 

MP-I process! 4.35 



PS-2 AUDIO 
MULTIPLIER 

The PS-2 tS handy tor high resolution 
audio resolution measurements, mul- 
tiplies UP in Irequency • great for PL 
tone measurements * multiplies by 10 
or 100 • 0.01 Hz resolution & built-in 
signal preamp/candrtioner 

$4995 

wired includes AC adapter 

PS-2.WI ■ 539.9S 



PR-2 COUNTER 
PREAMP 

T he PR -2 1 s ideal tor m easunn g wea k 
signals Irom 10 to 1 .000 MHz • flat 25 
db gam ■ 8NC connectors * great tor 
sniffing RF • ideal receiver/TV 



$4495 



wind Includes AC adapter 

PR-2*,t 534.95 



PS-1 8 600 MHz 
PRESCALER 

Extends the range of your present 
counter to 600 MHz • 2 stage prearnp 

• divide by TO circuitry » sensitivity 
25mV (?) 150 MHz * SMC connectors 

* drives any counier 

*59 95 

wired includes AC adapter 

PS-1Bkil 549.95 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna— BNC plug . . S 8.95 
High Impedance probe, light loading . . . 16.95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13.95 

Till ball, tor CT-70, 90, 12S 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 RAMSEY CI 



TERMS « satisfaction guaranteed * examine lor 10 days: il not pleased 
return in original form lor relund • add 6*/. lor shipping and insurance in a 
maximum ol SltS.OO • overseas Odd 15 lor surface mail • CDO add S2.50 
■ orders under JIO.OD add 51.50 • NY residents add 7* i sales lai • all kits 
have a90 day parts warranty. All wired units have 1 year parts and 
labor warranty. 

I = = == _ === | ramset electronics, inc. 
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ness— without investment. Write-. BUSINESSES, 
92-R, Brighton 11th, Brooklyn. NY 11235. 

VIDEO game repair business. Start your own. Infor- 
mation-parts list $5.00. BEST ELECTRONICS, 
4440 Shsena, Phoenix. AZ 85032- 

E-Z learn security alarm systems. Employment- 
business terrific. Information S2.00. SECURITY, 
PQ Box 1456-NW, Grand Rapids. Ml 49501. 

PROJECTION TV... Make SSSs assembling projec- 
tors... Easy.., Results comparable to S2.S00.0O pro- 
jectors... Yourtatal cost lessthan S20.00... Plans, 8' 
lens, & dealers information S17.50... Illustrated in- 
formation free... MACROCOM-GFX, Washington 
Crossing, PA 1B977. Credit card orders 24 hours, 
(215} 736-2880. 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals Ideal 
home business Write today for facts' 

Postcard will do, Barta-RE-X, Box 248, 

Walnut Creek, CA 94597. 



TECHNICAL writers make big money... writing 
short sentences! Free details: TEK PUBS, Box 
2458-E, Oroville, CA 95965. 

LCD watches S2.50. Penwatch $2.00. Catalog 
S1.00. RELIANT ENGINEERING COMPANY, Box 
33610. Sheungwan. Hong Kong. 

YOUR own radio stationl AM, FM, Cable, li- 
censed, unlicensed, transmitter kits! Write: 
BROADCASTING, Box 130-F2, Paraddise, CA 

95969. 

48K computer US$380. 00 and hundreds Apple 
compatible software. Details USS1.00. RELIANT, 
PO Box 33610, Sheungwan. Hongkong. 



EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment, of existing education, experience, 
achievements. Call, (614) 863-1791, or write, AS- 
SESSMENT, Box 131 30R, Columbus, OH 43213, 

UNIVERSITY degrees by mail! Bachelors. Masters, 
Ph.D's.. Free revealing details. COUNSELING, Box 
317-RE2, Tustin. CA 92680. 



ATTENTION 

ELECTRONIC TECHNICIANS 



Hirjf% tllGdivt? Homo Study BSEE Degree Pro- 
gram for fxperrancBd ENfj-cirOnlc Technician* 
Our New AdvsrK&d Placemen* program gronli 
Credit for previous Schooling & Professional Ex> 
pertence. Advance Rapidly! Our 3dtti Year! 

FREE DE&CRIPHVE LflE RATUfiE I 
Cook'i Institute of Electronics Engineering 
DESK 15 , P O BOX 20345. JACKSON. MS 35209 



CB EQUIPMENT 




REEL TO REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-leet on 7-inch reels, used once. Case of 40, 
$45.00. 1014 x 3600 feet and cassettes available. 
VALTECH ELECTRONICS, Box 6-RE, Richboro, 
PA 18954. (215) 322-4866. 



3HMmUMiMB 



Increase channels, range, privacy! Wespecialize 
in frequency expanders, speech processors, FM 
converters, PLL & slider tricks, how-to books 
plans, kits. Expert mail-in repairs & conversions 
16-page catalog $2 



CBC INTERNATIONAL, P.O. BOX 31500RE. 
PHOENIX, AZ 85046 (602) 996-8700 



CB radio books, kits, modifications, catalog $1.00 
refundable. APS, PO 263RE, Newport, Rl 02S40. 

PALO MAR. Pride electronics — exclusive repair fa- 
cility. Service — update — improvements on these 
and similar equipment. PALOMAR PRIDE REPAIR, 
1320 Grand, San Marcos, CA 92069 (619) 744- 
0720. 



v ^\ MULTI-CHANNEL 

^ MICROWAVE 

***************************** 

Complete Antenna Systems from ! 69 95 

Full 800 Mhz Range 
Tune 1.9-2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS WANTED 

COD's stir! Credit Card 
Orders tall TOLL FREE 

1-800-247-1151 



GalaxY 

ELECTRONICS 

6009 H. 61 Avenue 
Giendale, AZ 65301 
1-602-247-1151 
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MICROWAVE TV ANTENNA SYSTEMS 



Freq. 2.1 to 2.6 GHz - 34 db Gain + 

COMPLETE SYSTEMS 
(as Pictured) 
Commercial 40" 
Rod Style $ 89.95 
s ^ Parabolic 20" 

Dish Style $ 79.95 
COMPONENTS 
Down Converters 
(both types] S 34.95 
TWO YEAR WARRANTY Power Supplies 

PARTS & LABOR (lZVtolBV) S 24.95 

Data Info (Plans|$ 9.95 

CALL OR WRITE FOR 

KITS, PARTS, INDIVIDUAL 
COMPONENTS 



We Repair All Types Down 
Converters & Power Supplies 

Phillips-Tech 
Electronics 

P.O. BOX 34772 
PhOenlX. AZ 85067 
(602) 265-8255 

Special Quantity Pricing 
Dealers Wanted 
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COMPUTERIZED 

THERMOSTAT 

FULLY PROGRAMMABLE . GUARANTEED TO 
REDUCE YOUR HEATING-COOLING BILLS 30-50%!! 



• For Home or Office 

• Patented Microprocessor 

• Up to 6 settings a day. 7 days 
per week 

• Simple one-button operation 

• Simple 10 minute installation 
for do-it-yourseller 

• Qualities for 15% Energy 
Tax Credit 

• Warranty 

COMPLETE $7ag5 
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INCL. S2.50 FOR SHIPPING 



Dimensions 5 3 '8 W i 4 1-/H i 1 3 16 D 
24 V Sfi. n- • Nol lor .' Sl«i|>- Hell Pumps 

Qealers Wanted 



EXCLUSIVE 3-WAY GUARANTEE I 30 liny money tuck no hassle "Juinnlee 7 One (111 
money nick pet lor mince guiranm II you Horn save it Itisi ine casl ol Ihs unit in i yen MAGIC 
STAT will give you t lull refund 3 Truce yeir warrmty on pirls and worfcminship Full derails 
wilh each MAfliC STAT IGuaranlees apply lo complete umis only I 

ELECTRONICS 
CORPORATION 

P.O. BOX 33205 ,«*-« «_- «««,- 

PHOENIX, AZ 85015 (602) 274-2885 

Call or write for FREE 
Semiconductor Paris & Products Catalog 
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Help bring 

the world 

together, 

one friendship 

at a time. 




Be a host family. 

Discover how you can 
become a volunteer 
host family in Interna- 
tional Youth Exchange. 

Wite: YOUTH EXCHANGE 
Pueblo, Colorado 81009 



ffiu*J The Presidents Council farlntemational 
Youth Exchange and The Consortium for 
International Citizen Exchange. 



WANTED 



-*-*»&,* 




you're faced with a 
monumental decision— or a routine one— 
the free Consumer information Catalog can 
offer concrete advice. 

There are more than 200 government 
booklets listed in the Catalog. And they can 
help you . . . improve your job, health, or 
financial profile , . - start a business or a car 
. . . plan a house or a diet. And many of these 
booklets are free. 

So order your free Catalog today. Any way 
you lock at it, you'll be head and shoulders 
above the crowd. Just send your name and 
address to: 

Consumer 
Information Center 
Dept. MR 
Pueblo, Colorado 



81009 



WANTED: old Western Electric & RCA tubes, 
speakers, amplifiers. Mcintosh, Msrantz, tube 
amps. (713) 72B-4343. MAURY CORB, 11122 At- 
wsll, Houston. TX 77096. 

INVENTIONS, ideas, new products wanted for pre- 
sentation to industry and exhibition at national tech- 
nology exposition. Call 1-800 -528-6 050. Arizona 
1-800-352-0458. XS31 . _^_ 

MILITARY surplus radios wanted. We need Collins 
61ST, ARC-94, ARC-102, ARC-105, ARC-114, 
AFC-115, ARC-116, ARC-131, ARC-134. ARC-159. 






PREVENT 
HI-TECH 
HEADACHES 



ur Isolator* 
.ale 
equipment 
inlrracliori, 
I'l'-au tip interference 
curb damaging power line »pike* 
lightning bursts. 





" 



ISO-1 Isolator 

3 isolated sockets; quality spike 

suppression; basic protection. . . $76.95 

ISO-3 Super- Isolator 

3 dual isolated sockets; supprewor; 
commercial protection 115.95 

I SO- 17 May ii mn Isolator 

4 quad isolated sockets; suppressor, 
laboratory grade protection. . , 200.95 

GS2^ Electronic Specialists, Inc. 

1 71 S. Mam St , Box 38B. Nattck , MA 1 7BO 



Toll Free Order CWsK 1-800-225.4878 
MasterCard. VISA. American Express 



I 
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®EM^ai electronics 
ORGAN & PIANO KITS 




fully 
DIGITAL 

RS232 
Interface 



For Free Sound Info 
Call 1-800-233-3865 
or write WERSI USA 
M 8 P.O. Box 531 8 
Lancaster, PA 17601 



ARC-164, ARC-186, APX-72, APX-76, APN-171, 
807 A. 4&0T, top dollar paid. Write or phone (704 
524-7519. SLEP ELECTRONICS. Highway -Ml, 
Otto. NC 28763: 



TI-99/4A SOFTWARE 

TI-99/4A owners. Send for free catalog of new and 
exciting, low cost software. DYNA, Box 690, 

Hicksvitle, NY 11801. 



FREE LCD WATCH WITH KIT 

LSR UHF converter kits with AGC: gated pulse 
wave BT-1 (speaker box), $115.00. Sound out from 
the TV type: Deluxe liB sine wave. $79.95. New! I. F. 
sinewave. S39.95: Digital Z/Fv-5, $175.00. Store at 
3806 W. Lawrence, Chicago. Quantity discounts. 
[312) 588-8828 & (312) 267-3455. Free shipping & 
handling for prepaid orders. Plans; large SASE (54 
cents postage). LSR ENGINEERING, Dept, RE, 
Box 6075, Chicago, IL 60680-6075. 



USA PAY-TV STATIONS 

ZENITH manufactured SSAVI UHF converter man- 
ual. Explains how to turn -on boxes that were shut-off 
and override the addressability to receive all pro- 
gramming tiers. Send $15.00. VIDEO ELEC- 
TRONICS, 3083 Forest Glade Dr., Windsor. Ontario, 
Canada IM8R 1W6, Zenith converters (the real Mc- 
Coy) available. Call (519} 944-6443. 



SCANNERS 

SCANNERS— discount prices Bearcat BC-100 
$279.99; Bearcat 210XL $214.99; Bearcat 300 
$335.99; Regency MX3000 $186.99; JIL SX100 
$138.99; JIL SX200 $269.99; Bearcat 20/20 

$275.99; Spectrum radar detector $214,99: plus 
$3.00 shipping. Free discount catalog. Lowest 
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interg rated circuits 
pari price scr 

EACH 



NO 

HO 

386-3 
S45 
1BS9 
1330 
1350 

usa 

MSB 

idea 



99 
129 
215 

iao 

147 

i a 

49 
150 



10-PAK 
910 

910 
10 50 
19 B0 

1250 
1000 
530 
13 20 



VOLTAGE REGULATORS 

FART PRICE SCR 

EACH 



NO 
7105 
760B 
7112 

7115 
7111 

7S24 



OS 

95 



10-PAK 
790 
490 
790 
190 
790 
6 90 



■un>ng Diode 
MV21D9 39 3 49 



POWER SUPPLY 

5 VOLT 6 AMP 

- HeauFaled 

■ Fltlered 

Mdluted 

Suiplut 

$23 95 




VIDEO RECORDING 

TAPE VHST-120 

Vision High Qualltv 

os low as $6.99 eo 

1-9 tapes $7.88 ea 

SCR 10-PAK $69 99 



COAX CABLE, 

VHF UHF 

• 75 OHM 

• Black Foam, 

• Lou Lois 
RG-59 100 4 00 
RG-59 5CR lO-Pa* 35 00 




5Vi DISKETTES 

Son Sector Single 

Sided 

DOUBLE DENSITY 

$2495 
Box of 10 



SPECIAL SPECIAL SPECIAL 

GENUINE '■MITSUMr A S5F Varactor Tuner 



BUI fACTOSV DIRECT IHBOUOH 
MODIFIED SCP AND GEI CONSISlAFjl 

version auAUTY. CHMlmls „, t3 

Far ute m our M 
1JWEA 
SCR 
10-PAK 14i «l 



(16 88 FA 
SCH 10-PAK 145 00 




5CRELECIRONICS 
5303 Lincoln Ave 
Cypress CA 90630 
(714) 527-2554 

TOIL FW€ ■ OUTSIDE CA 

1-800- 8 54- 8640 



TERMS: VISA. M.C., CHECK, 

MONEY ORDER. 

Add $3.50 SSH 

Calif, add 6% tax 

-PHONE ORDERS WELCOME- 
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SOLI 



TOLL FREE ORDERS • 1-800-826-5432 

(IN CALIFORNIA: 1-800-258-6666) 
INFORMATION • 1113)380-3000 




SOLID STATE 
RELAYS 

2 AMP 

UOTOROLA 
• MP I200? 
• 

■ 
LWD-:2D»C?flMt"> 
T I I COMPATIBLE 

! HIGH 
$3.50 EACH II I 

10 AMP 

fMEP/NSlS-1 

'■ 

3 3? VDC 

LOAD 10 AMP 
laOYAC 
S9. 50 EACH 




EDGE 
CONNECTORS 



22 /44 22/44 bold Plated 

contacts 
156 contact 5paci kg 

$2.00 EACH lOFOIUIBOa 

28/56 

28/56 GOLD PLATED CONTACTS 
.136 CONTACT SfW . 

»J.50EACH 10 FOB «! 00 



50/100 



MICRO PLASTIC 
■ 



STANDAR2 S ICO CONNS CTOP 
125- SPACING COLD PLATED 
■ Nl 

$3.75 EACH 10 FOR 135 00 



, 13 VDC RELAY 
contact s p N.C 

10 AMP vif ISO VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL 13 VDC 650 OHMS 
IPECIAL PRICE $1,00 EACH 



KEY ASSEMBLY 

$1.00 
EACH 

CONTAINS S SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 3 3'4" LONG 

6 KEY 

SI. IS 
EACH 

CONTAINS 6 SINGLE- POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 I 4" LONG 



SUB-MINIATURE 

DTYPE 

CONNECTOR 

SOLOES TYPE SUM '■' N I 

CONNECIORSUSLOfOR 
COMPUTED HOOK UPS 



DB-]3t'lUL, 
OB- 15 SOCKET 
OB- 1 5 HOOD 

DB-25PLUC 

uB-25 H000 



$2.75 
$4.00 
$1.50 
$2.75 
$3.50 
$1.25 




MULTI-SWITCHES 

5 STATION INTERLOCKING 

3 2POT AND 2 - 6PDT SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 3V BETWEEN 
MOUNTING CENTERS $2,50 EACH 

5 STATION NON-INTERLOCKING 

SAME AS ABOVE. EXCEPT EACH SWITCH 
OPERATES INDEPENDENTLY $2,50 EACH 




t^-SEND FOR-i 



NE' 
,IARC,EF 



^ 48 PAGE CATALOG 



COMPUTER 
GRADE 
CAPACITORS 

1700 mid. 150 VDC $2.00 

2 M" DIA ■ 4 3/4" HISHdBb 

3.600 mid. IT3j 

40 VDC $100 

1 W DIA » 3" HIGH 

6,400 mid. 

60 VOC $2.50 LJf 

I 3'B" DIA - * IM" HIGH 
22,000 mid. 15 VDC 
2" DIA ■ 2 Mr HIGH $2.00 
22,000 mid. 40 VDC 
2' DIA - 6 HIGH $3.00 
24,000 mid. 30 VDC 
1 3/4" DIA - 4 HIGH $3.50 

31,000 mid. 15 VDC 

1 3 4 DIA • 4' HIGH $2.50 
72,000 mid. 15 VDC 

2" DIA « 4" HIGH $3.50 

180,000 mid. at 6V 

2 1(2" DIA. • 4 1/2 HIGH $1.50 



CLAMPS TO FIT CAPAClTOfiS M* if 



POWER 

SUPPLY 




$13.50 EACH 



BCD DIP SWITCH 

10 POSITION ROTARY. , . 
SC R f. W UK I VEU ADJUST. rSFtt 
FITS SPIN DIP pfe f 

$1.B5 EACH ^^ 



WALL 
TRANSFORMER 




4 VDC a1 70 MA S2.50 

8 VDC •> 229 MA $3.00 

H.S VAC it 10 VA tUI 

17 VAC It 5M MA U 00 



MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 



S.P.D.T 
(on-onj 

PC STYUE 4 

HOW THREAOEOI 
BUSHING C3 

?5* EACH I i 

it> Fon $? oo rn 



S.P.DJ, 
(on-oft-on) j 

KQW-THftEAQtofl 

HUSHING til 

PC STYLE M™ 
7H EACH f *) 

'D FOH J7 00 * « 



S.P.D.T. 
(on- on J 

SOL DEB LUG 

TERMINALS 
(I.MMCH 
10 FOR 19 CXI I 
tOC FOR (BO.D 

S.P.D.T. 
(on-on) 

PC LUGS 

THHEADEQ 

flur.HiN -, 

Si 03 EACH V 

10 FOR $* oof Lr IF 

1QOFOPSSG00 



S.P.D.T, 
(on-ol 1 f-on} - 

SCLOEB LUC 
TERMINALS 
SI .00 EACH 

io r on S9 oo 

icoFonswoo ' 



D.P.D.T. 

(on-on} 

SOLDER LUG , 
TERMINALS 
J2L0O EACH 

10 FOR 11900 * 
1K> FOR S13QQG 



O 
111 

_l 
LLJ 

g 

Q 

< 



ILLeLECTROnK 

tinl 



fiMay 



fftTiRWro 



"I 



BOS S. VERMONT • P.O. BOX 20406 * LOS ANGELES. Ci 90QQ6 

■ QUAhTtTiES HUiTCD * f n«[ ir,r, rjRDf ft -i 

* MINIMUM QflOtfl liOM' INCLUDE SUFFICIENT Mfc^ 

IMG ^^ ^»ff 
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prices anywhere on scanners, radar detectors, ma- 
rine radios, two-way accessories. SCANNER 
WORLD, 10-RE New Scotland, Albany. NY 12208 
(518) 436-9606 



SUPERIOR UHF PREAMP KIT 

MOST advanced UHFpreamp kit ever to be offered! 
Unit will drastically improve picture quality of all 
UHF-TV stations and even find stations you never 
Ihought existed. Great for generating that extra gain 
decoders need for maximum stability. Kit includes 
all parts, power supply, enclosure and instructions 
for only S29.95. Free postage handling for prepaid 
orders, CODs S1.75, catalog S2.00, HOWARD RE- 
SEARCH AND DESIGN, TO Box 204. Ellrcott City. 
WID 21043 (301) 465-8116. 



CABLE TV 



DEALERS wanted: Channel 2, 3, and A notch fit- 
ters. Money back guarantee. Send S15.00 for 
sample and quantity price list. Specify channel(s). 
LEE KURTZ, TO Box 291394. Davie, FL 33329. 



COMMUNICATIONS EQUIPMENT 

VIDEOSCAN 1000 slow scan TV— high resolution 
(amateur, phone line, surveillance, teleconferenc- 
ing). CODE-STAR— decode Morse. RTTY. ASCII. 
Large LED display. Connect V1C-20 computer 
printer. Tri-voltage power supply. Kits assembled. 
Free brochures. MICROCRAFT CORPORATION, 
Box 51 3-RE. Thiensville, Wt 53092. (41 4) 241 -81 44. 



March of Dimes 

^^M BIRTH DEFECTS FOUNDATION ■§■■ 

SAVES BABIES 



HELP FIGHT 
BIRTH DEFECTS 



<!p 



THIS SPACE CONTRIBUTED BY THE PUBLISHER 



MOVING? 

Don ' t m iss a 
single copy of 
Radio-Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 




(please print) 



address 



city 



slate 



lip cod* 



Mail to: Radio- Electronic* 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 



Capital 



Time and 
again, you've 
heard it said, "To 
make money, you 
have to have money." 

The truth is, you 
have to know how to 
save money before 
you can think about 
making more. 

That's why more 
and more people are 
joining the Payroll 
Savings Plan to buy 
U.S. Savings Bonds. 
That way, a little 
is taken out of 
each paycheck 
automatically. 

In no time, you'll 
have enough Bonds 
for a new car, your 
child's education, even 
a dream vacation. 

Whatever you 
save for, Bonds are 
the safest, surest way 
to gain capital. 

xaivc i ^w# 

. stockXs^ 
in^merica. 

When you put part iifyour swings 

Info U.S. Stioiiigs Bmuh you're 
lielpmg to build a brighter future 
for your country and for younelj 



!\J ana Trie AdvcrnsmQ Counca 



X-ytADMVNCED^^ 

Y ^-COMPUTER 

^\/mC«XJC 



MCRO PROCESSORS 



16K Apple 



* Top quality - 



Ramcard 

LIST 195 

ACP 
S4995 

• Wtlh 60 Columns 
• Expand Appla II 48 K to 64K 
• Compatible with Z-80 Soflcard™ 
gold ringers • Full 1 year warranty 




64K Apple He Ramcard 



• Also wrlh 80 Columns , 



only 



*99 9 



RAM UP-GRADES 

64K D RAM (4164-200nS) 

9 pes for $ 50 00 

16KD RAM (41 1 6-200nS) 

8 pcsfor $ 12 95 



REPEAT OF SELL-OUT 

SB Key Unencoded Keyboard 




19 a 



en. 



Trw a. a raw 58 wry tOfTnin*! KtifbMrd 
mifwiKtuffld by jmaiof manuficturor ins 
uncord <#m SPST ktji unaftlacrurf to any 
PC board Sold unoldarj plaj&e baac «n*a ■ 

1U« It'll' 



Unencoded 
Key Pad 

ili hary Ko-rOKl </t-:n 
1 - 1 D h*ya mw im. m- 
lur. I 1 u;.*nd 1' 1 



% 



UV "EPROM" 

ERASER 




32K $-100 
Static RAM Kit 




■tMHl 
Uses21t4L 
ACP Price 

|M 



( 129 



C0RC0M FILTER 

Popular 
CCflCOM 

Wfi& * Riter 

-* ri.vflc* 1 
C*VTC*nt*o Une Cord M3 S3.SI 



AMD MODEM IC 

^,^fc P N AM7910 
^^BmF 1200 Baud 
JjfP 111 ■■.'oils 

Special ACP Priclng I 69 W 



STEPPER MOTOR 



> w.l 



r 



12VDC In or* direclien 
an rvvartlng 
potarny (Of *quara 
w.w«- Uibi 12VDC, 
Clod! Wisv Pounon. 
% "X- 1 Rased 3 APM it 4 



a» 

I'" 



PPS wnTi a 5 dugrt* 
i'lflflfsng irtgl* 

ACP Price ^J 
10 for $34.95 



RS232 
SIGNAL TESTER 

COEX RS232 
LINE TESTER 
|7, LED Iraa-r-aNjrs 

o»,*24 M 

Otter Stykss Also Availabto 




64K CMOS RAMCARD 

IEEE 

Cornpaiibic 

Uses 
Low Power 
5116 IC 5 
5 V Single Supply 
Assrn and Tested 299 







SURGE 
SUPPRESSOR 

,y "Surgeonics' 

^S* Power Sentry 

15 Amps 2-50 VhHS 
iransKirtl suppf sision 



ACP 

Low P ncc 



*39 



,95 



CONNECTORS 



DB25P [BSSS) 

DEW5S Fflmflir 

Hood 

Sti *i!H Hoxj. Sam 

22 44 ST «]M 

4396 ST. MOT 

SO 1 00 5- 400 Connaciw WW 

M 100 S-10H ConnactV 5 T 



13,25 
3,75 

1,25 
7.50 
2,H 
6-50 
4,95 
395 



SO* 4» 

' -A raswi i«» 

»K 1?» BSB*. AH 

1BW Hrrj M91|» » » 

KHQA !H MM i(r» 

HU 9H MOM 10 K 



611BV20T6 $7 95 
826464K 59* 
4116-2 l.» 

4115-2 &I2 95 

2101 190 

2102 .70 
21LD2-2 
21 UH 
2111 
2112 
2114 
21144.-2 
2114L4 
21 25 



H02F iT» 



•073H H W 

SPSS »« 
rJr^B K.K 



2 45 
276 
1.49 
2.29 
199 



409* 
4116 
4200 
«02 



SUPPORT 



Ht.Bfi 


5390 


£1 99 




5296 


49 


* as 


6 we 


450 


.99 


551 B 


$.79 


JO 


SMI 


379 


4 69 


rXO-l 


3.99 


3M 


&E435 


799 


! sa 


913a 


S99 


4,Bfl 


0UO 


899 


a.&a 


93415 


-:■:■:■ 


1.49 


93425 


699 


,- Bfi 


5101 


3 75 


'■ O'J 


Z6l3? 


24 » 


.1 M 







■JUL. $7 96 

8156 9.95 

6202 2495 

8205 269 



6212 
8214 
6216 
B224 
6226 
6226 
B243 



6250 US5 

6251 421 
B253 5 50 
6255 450 
6257 7 50 
9259 595 
6275 29 95 
6279 9 50 



0262 S&ffi 

&2B3 9 95 

8264 9 9S 

fi2Bfi 9 95 

B2fl7 9 9S 

S266 2909 

6269 49 JM 

6810 2 95 

6620 450 

6621 4 50 
6K28 lOW 
t*H 1695 
6645 14 95 
6847 14 95 
6650 450 
6852 4 69 
6880 1D95 
6882 1095 



5875 

5880 

W047 

&84B8 

4B50fj 

5520 

^22 

5530-X 

6532 

5551 

JSO-PrO 

zkw mo 

IBft-CTC 

isoa-ctc 

T^OA-OMA 

280-SrO 

JPJB0A-51O 



$S75 

2.10 
22 95 

1995 

1495 
450 
795 



MOS PROMS 



2764 I8K*8, TS 59 9S 2706 [450nSl 53 3t 

2732 Utafl) TS 6 95 66764 [8x8 |r 39 95 

2532(4kx8| 8 95 27128 I IfiKxB) 19 95 

271SJE51irJ. 5V 1702* 4 50 

{2foB> TS 4.B& 

TWB2716 5V.12V 17 95 MW5303AO 1450 

27585V,1450nS] 3 50 MM52040 9.95 



76W05K 

78M06 

T8MO. 

LMIDBAH 

LM3O0H 

LM301CN 

LMJOJH 

LW305M 

LU306H 

LAO07CN 

LM308CN 

LM309K 

LM310CN 

LU311D'CN 

I VT> 

LM317T 

LM316CN 

UM319HH 

LM320K-X^ 

LW320T'>;X - 

LM32trM-)y(' 

I.M323K 

LM324H 

LM337K 

LM33QK 

LM339N 

LM340K-:OC 

LM34BT-XK' 

UM340H-)t»r' 

LM344H 

LM34SM 

LW350K 

LW356CN 

LM372M 

LW376N 

UM377N 

LM3BOCNN 

LM3B1N 

LM383T 

LiU36$M 

IMM7H 

UU390H 

NES31V1 

NE555V 

NE5S6N 

NE5G1T 



ITS 

1 25 
125 

195 
t 2fl 

s.sa 

' 99 
1.49 
195 
3 75 
2.75 



140 
I 95 
375 



NES6&HU 

■NE567V H 

NE592N 

UU7Q2H 

LM7D9H H 

LM710NH 

UM711N.M 

UJ715N 

LW723NH 

LM733HH 

LM739N 

LM741CWH 

LM7<1CN-i4 

UM747H'H 

LM74BNN 

LM760CN 

LM1310W 

MC1330 

MCI350 

MO 1358 



2 95 

190 
195 



IMH58CMH 
MC1468N 
MK I4HM 
.-."-:>.'.' 
LMt55AN 

LMt«50M 

LM10MN 
LMJlTtN 
LM2DO0M 
IMMCHN 
LH29I71J 
C«013T 
CA301GT 
CA3021T 
CA3023T 
CA3035T 
CA3C0ST 
CA3044H 
LU3053W 
CA3059H 
CA308Ohl 
CA3062W 

:'< ■ 'J 

CA3O80T 

CA308IN 
CA3092W 
CA3063N 
CA30MW 
C43099M 
CA3096N 
CA3097W 
O«130t 
CA3140T 
CA3E46M 
CA3180T 
CA319W 
CA34I0M 
MC3423N. 
MCL3460N 
SGJ524H 
CA360OH 
IW3KW 
LW3Mrm 

LM ■ -: vj 

LM3914N 

LW3915M 

LM3r1H6H 

RC4131N 

RC-ii35h 

RC4151TJ 

RC4194TK 

RC41BSTK 

ULN2TJQ1 

VUM20O3 

SHT^&ON 

SH75451H 

$N75452H 

SN75453W 

SH75454N 

SH75491N 

;■'.".;■, 'i 

SNr5494H 

$N75494h 

TL494CN 

TL446CP 



a ps 

12? 
i 29 

' 44 

3 19 
) 19 

4JS 

1.49' 



i |g 
. vj 
1 19 
i H 

m 

i 19 
3 H 

i-r- 

a.3H 



37S 

a ds 

3 rs 

UK 

l to 

3 70 
4.95 

540 
1 25 



COEX 80-FT d p°r{ n m t'e t r rix 



* 6x7 Dc4 Matrix. 00 CPS. 
ft-DifPclional Priniing 

* 2K Btrffv«cf Mferoory 

• SQ. 95. 1 32 Column, 
Oraptea and EJtock PrfWfeij 

• E olJ CT a W B Crvar P.lch. ltw 
fipacmg ird P«d PAfuiuii 

COEX Neiiacfl Card la Aco» $49 95 
Comrnooor» irvnnr«* Card io 

VlC.64.PEr 179.95 



;;■-!■-•-■'/■ 
::■■:■:.', .■, 
an urn 1 1 . ■ 

KMttrNl tiO 9A4 

!T7imri»*(jBy 

iTt'i Ofl flppjy 
wgi-oi Dudrtoivr 

iTtl 4? Dul f^;-r 
1F9J09 DSFiww 
r<K KJ D5 r-fftii 
1»r Di'j >-;.*':■■ 
?14] C*»t CtrKnlv 
iron Jb-BvMr] 
«n» 10 k Btwn 

WOO Vol Id fnqCow 

S.'W J"'D j' KD 
HMLSiW 
14091(1 K 



W 



6pnLP 
1-tpr.LP 
IB pA LP 
16 pm LP 
POfwiLP 
22 pm LP 
24piftLP 
2flr*nLP 
40 C>n LP 



11 [■ 
C ■ 
'<« 
l>9l 
ISJQ 
I] tj 

N ^ 
H tt 




lWSl&Tj(fl \tti 

KismiKiwttp-WQ 

AHirOllAilBjiiV' 



ZJSQUSm 
linflAitrw 
MC'^11 
470? 

WOLSWJl 

C0VH1« 
iNMi/M 
J'-i-JJ-i't 

WUST4UC 



LOW PROFILE 
SOCKETS (TIN) 

-. .:+ 24-49 50-100 



3L WIREWRAP 
SOCKETS (GOLD) 



if 



25-49 5MO0 



Gpm 
lOpin 
14 pm 
16prn 
18pm 
20 pn 
22[W1 
24 pm 
2Spxi 



WW 

WW[T*] 
WW 



1.15 
145 
135 

l.«J 
220 



1 .06 99 

1.35 t 23 

1.28 I 14 



74503 

J4S04 

74S05 

74SOB 

74S09 

74S10 

74S11 

74S15 

74S20 

74S22 

74S30 

74S32 

74S36 i 

r-i-S-iO 

74551 

T4S64 

74S65 

74S74 

74SS6 

7*5112 

745113 



1 15 



1 99 



74S124 S389 
745133 54 
745134 
74S13S 

74S136 
74S13B 
74$ 139 
74S140 73 
74S1&1 1 29 
74$153 1 29 
74S157 1 29 
74S156 1 29 
.MSi GO 2 79 
745174 I 49 
J4S175 1 *9 
74-S188 2 69 
745194 I 69 
74 5195 
74S19& 
745J40 
7JS2JI 
743342 2 99 
745343 



2 75 



74S244 $2 99 

7*S251 1 35 

745253 1 35 

745257 1 20 

T4S256 i» 

74S2SO 75 

74S260 2 79 

74S267 299 

74S2BB 2 55 

745373 3 10 

745374 3 10 
74S367 
74S471 
7+S472 
74SJ73. 
7/45474 995 
74S47& 995 
74SS70 5,75 
T4S571 5 75 

745572 6 95 

745573 8 95 
74S949 2 90 
745941 290 



2 75 
"7 96 
795 
?9S 



DIP 
SWITCHES 




4 Pos<t*>n 

5 PC4-UJT, 

8P9*l*Xi 



7 Po^iCvi 5139 
S PosHor 1 49 

165 
109 



MUFFIN FAN 




Thp oepondRble. fow 

cost, largest soiling fan 

ten commercial coaling 
ap<pl<calmris 

• lOtc'rp 1raa uvr aeMvor/ 
a 4.66' SO. X 1 50" OMp 

• WmpiM - 17 a;. 

SPECIAL PURCHASE 

$9,50 ea. 



SUPER SPECIALS 



OKI MSM5332RS 

MP Oompartitfii 

CiM-*: Ci*rvifLi Cr-v 

$4.5^ 100«3h35 

32. 76ftSHr CryUal J.95 



BYPASS CAPS 

01 ,jF D?.c 100 €.00 

1 tiF&sc 100' O.OO 

.1 11F Mandiihn: 1 00 15.00 



OPTO-ISOLATORS 

4H25 100 4*Q5 1.25 

4N27 l.tO 4N37 tJS 

4W26 .69 MCT 1 00 

4J¥S3 ITS MCT-fi 1.5Q 



199 



00 



800-854-8230 

910-595-1565 



CIRCLE 80 ON FREE INFORMATION CARD 



M00> 


1 19 


7475 


1 K 


7*01 


19 


7479 


M 


7402 


-19 


747B 


-:•■• 


7403 


IS 


74BO 


49 


740* 


19 


74« 


■■. 


7405 


23 


7483 


Vt 


7408 


Can 


74B5 


K 


7407 


CjU 


7496 


35 


7401 


24 


74BB 


175 


7409 


19 


7490 


» 


741D 


19 


7491 


45 


7411 


24 


7492 


45 


7412 


24 


7493 


:)•. 


7413 


» 


7494 




7414 


49 


7495 


SO 


7416 


C#i 


749A 


1-1 


7417 


CM 


7497 


l.9fl 


7420 


19 


74100 


I H 


7421 


35 


74107 


24 


7422 


29 


74109 


17 


7423 


!. |rj 


74 118 


1 r. 


7424 


29 


74121 


89 


7425 


29 


74122 


■•< 


7427 


25 


74123 


4-. 


74129 


45 


74125 


■-I 


7*30 


16 


7412fl 


4J 


7432 


29 


7412S 


H 


7437 


» 


74132 


v.. 


7436 


29 


74130 


75 


7439 


1 19 






7440 


19 


74141 


65 


7441 


79 


74142 


2 95 


7442 


45 


74143 


2 as 


7443 


95 


74144 


?9S 


7444 


■65 


T4145 


59 


7445 


79 


74M7 


1«9 


74*6 


79 


r4Ufl 


1 19 


7447 


BE 


74150 


1 00 


744fl 


79 


74151 


49 


7450 


19 


T4i 52 


67 


7451 


19 


Mifla 


49 


7453 


19 


74164 


1 ig 


T454 


19 


74155 


LJr 


7459 


25 


74156 


78 


7450 


23 


74157 


49 


74 7d 


29 


74158 




7475 


29 


74159 


2 4| 


un 


29 


■ 


1 


7474 


34 







M^l $ fS 

74192 69 

74153 tA 

74184 6B 

74195 69 

74156 1 20 

74167 2 95 

74-370 1 49 

74173 4 75 

74173 69 



74190 1 15 

74191 IIS 

74192 75 

74193 75 

74194 75 

74195 88 
74199 75 
74197 75 
74 L98 I 29 
'4199 1 29 
74221 1 19 
74251 69 
74273 »05 
74276 169 
74279 75 

74283 140 

74284 *69 

74285 3 1» 
74290 60 
74296 95 
T4385 65 
74369 65 
74367 65 
7-1368 55 
74MO t 45 
74393' '90 
74490 190 



74LS00 5 2G 

74LS01 25 

74LS02 25 

741 503 25 

741504 69 
74LS05 25 
74LS0B 25 

741505 25 
741S10 25 
74LS-11 30 
74151,2 33 
74LS13 39 
74U514 SO 
74IS1B 33 
74LS20 20 
744.S21 29 
74L522 2H 
74LS26 29 
741S27 29 
74LS2B 29 
74LS30 » 
74LS32 31 
74L533 55 
74LS37 35 
74LS33 39 
74L540 25 
74LS42 59 
74LS47 .79 
74L549 79 
74LS51 25 
74LS54 a 
74LS55 S9 
74L573 39 
74LS74 99 
74L575 39 
74LS75 39 
?4LS78 45 
74L593 59 
74LS85 69 
74LS88 39 
74L59Q 57 
74L5S2 49 
'-i.LS.jr3 59 
74L5B5 70 
74L590 99 
74L5I07 39 
74L5I09 39 
74L5H2 30 



4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
401B 
4019 
4030 
4021 
4022 
4023 
4024 
4005 
4027 
4026 
402& 
4030 
4031 
4032 
4034 
4036 



74LS113 $ 39 

74LS114 39 

74LS122 49 
74LSi123 1.18 
74LS124 2 75 
74LS125 89 

74LS126 49 

74LS132 59 
74LS13& 49 
74LS13B 59 

74LST3S 59 

74LS145 1 25 
74LS14B 1 49 
74L81&1 99 
74L5i53 99 
7aL5i54! 
74L5156 
74L5>56 
74LS157 
74LSf5B 
74L3160 
74LS161 
74L5tflff 
74LS163 
74LS164 
74L51C5 
74L£I6« 
74LSI6S 
F4L&18I 
74LS170 
74LSI73 
74LS174 
74LS17S 
74LS181 
7415190 
74L5191 
74L519? 
741S193 
741S194 
74LS105 
74L5196 
74AS197 
74LS22I 
741^240 
74XS242 
74LS243 
741^244 
KiS2« 



4037 SI 95 

4040 75 

4J341 ?5 

4042 65 

4043 65 



1.70 



149 



248 



fjg 



7415245 


5299 


744S247 


1 10 


74LS248 


1 ID 


74LB2W 


1 19 


7415351 


140 


741S253 


i-trj 


74L5257 


B5 


74iS258 


99 


.-IL.^Vi 


295 


7 41 5260 


65 


7415391 


240 


74LS269 


59 


74LS273 


1 75 


74L5275 


440 


74LS279 


59 


74iS283 


99 


7415290 


99 


74LS293 


99 


f4LS265 


1 10 


74L5298 


1 19 


74LS324 


175 


74LS347 


195 


74LS348 


195 


74LS352 


I 19 


74L5353 


1 19 


74LS363 


149 


74LS365 


99 


74L$388 


99 


74LS367 


99 


7415366 


99 


74LS373 


2.99 


74L5374 


299 


74LS376 


69 


74LS377 


195 


74LS365 


195 


74LS3SG 


55 


74LS390 


r.93 


74L3393 


195 


74LS395 


170 


74LS3Sfl 


235 


74L5424 


295 


74LS666 


174 


74LS67tl 


259 


91L595 


■ r=J 


81LS9A 


169 


81LS97 


159 


91L594 


199 


2&lSaSBB 


.1 ■>.- 



1 29 

a : l. 

3 25 



4048 
4049 
4050 
4051 



4055 3 95 

4056 295 
A.V I) ■:<.- 
4060 85 
4066 » 
4099 26 

4070 35 

4071 2B 
4073 26 
4073 29 

4075 28 

4076 .75 

4077 35 

4078 35 
408I 35 
4062 35 
4065 95 



4099 5295 

4093 59 

4094 295 

4095 229 
4099 IBS 

14408 12.95 

14409 1295 
34410 1295 
14412 12 95 
14415 8 95 

14410 4 95 

4501 39 

4502 95 

4503 90 
J50S 695 
4508 7S 
4G07 J» 
4508 3 75 
4510 79 
461 1 79 
4512 79 
4514 1 2& 
4615 199 
«516 1 44 
451& 85 
4530 75 

4555 94 
4586 » 

4556 225 
9GC95 140 
80O97 125 



Mill Drili'i. P.O. Bui 17329 Irvul.- C* 92713 

Rt r r- 1 1 . uiOii E. Edingcr Sjrit.i Ana. U nit»S 

17 It) 558-8913 

Hi W. Trimble, San Jose. C« 99131 
44081 949-70)0 



TLftMi UO Cmfmti 0>k>. B*> 



3% ahCPAg, 1 iwflkrq « U « 

rWM* HDCOCH Pttjh* p*i»tcr 




3D 

C 
> 
3) 

-< 
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THE WORLD FAMOUS 



e^ess: 



CATALOG OF 
\ ELECTRONICS 







tlOO % OF FASClN&'ING , 
FACTOHt CIEAROUTS 
SUBPLUS SPECIALS AND ^ 
BflRC.al'l OFFERS NOT FOUNC 
IN STOHES OFT CATALOGS 
«NY*KERE' 






lO ELECTRONICS 
DEPT. 591 

Mailing List Control Center 
Box 840 
Champlain, N.Y. 12919 

I Enclose (cash 

Please rush postpaid 

□ 



NOW 

112 



OK); 



$1 for 1 year subscription to the 
world famous ETCO catalog. 
$3 Canadian 4 Foreign 1 year 
subscription to the ETCO catalog. 
304 page handbook "BUILD YOUR 
OWN EARTH STATION". (TA025) $10 
360 pages MASTER HANDBOOK OF 

TELEPHONES. (TAOOi, 1 

FREE - sample copy of the bargain 
packed ETCO catalog. (USAonlyi 

■ Name 

_ Address 

I City 

| State 

CIRCLE 51 ON FREE INFORMATION CARD 



B 

D 

!□ 
□ 



_2Lp_ 



~lOB5 

|*n Lb- 



CABLE TV 
DBAND Converter 

e> | c *?"? I 



NPN 



15? 



nrn POWER ,,i i 
TRANSISTOR f ' I 



10/M43 ,ff i 



«0 VOLT 7 A.P 
115 WATT 
|HFE li-io TO 

Iree auoic iyn, 

1*0*1*. 3UWLIH, tTC.^rt' 

^y*ioo/.40 t^ 



8/lfc TRACK TAPE HEADS 

IPtSTnUUBNTjlELQH UFH MID &Vt« 1 ,004 HP! HO 1 

• iTm A BEIPCNSt > i:,MO-*j AT r-Wt if"!, '"f| 
HOMEY* PLRroHHI I rRACNLt Ofl I'rAPE. TWO' 
TiEAW cat, 3E tTAtatnCO TO OtT 14 TRACK) 

fl-8 I TR* RECORD I 

F-e utr* f*la v 



35, 



BpTAHO hi** PftGDuCTiOh iCL LIMIT/ 

| TAKCt Tm£ MfDOEN CHANHIL1' fl» I 

UiaBAH-} AND HOVCl THCfel TO 

I CHAh-N^LS r-js switch select* 

1 'faftRMAL' Qt 'Ml£tBAtaD h JUiT PUT 

IH LiHL #itk touj- cable ano 
I SWITCH BACK J. FOKTH IIS VAC WITH | 

0UTLIT FOfl WJR TV ONLY TWO 

I CiWn*IECTcON.I rN 6 OUT OVERALL J 

MIL IS II * IT, A l" Hh«H 



c size 

. NI-CAO 

I BATTERIES 



If I 95 



io/*I7 



r.o 



I FULL GVACITY C CELLS FEATURE FULL | 

I t AH CAFACHTT. UNLIKE tGHH OF T 
J ..AflSf M' Ti,#IS tOLD BT QTMEH 1 
(HEW. FRI.3H CEL-3 CmARtt 14-16 MlURS 
|JT HO Mj MFQ »V 1AHYP. 

I run? OH^V 

I 95 



J^ MO DHL All 
to PHONE JACK 

JP? A..S30E O /*> I 

Si Wt CM H> £_./ | 

ft\ ATAhOAttO TELERNOHE JACK 
]\\ HAi 3-1/1" COLO* CODED 
{fab .'.ad: TCHhiraTed in IHOtJ 
LU91 AT Tms PRICE rou 
^.A* PUT A MOttl. IN IVEftT HO 

'"N SIZE 
|NI CADS 

|W0H' U SAhT-Q N-lODAA di lipi I 
I •tjULL f rjWER YOU* POUTABLil PfHV T 
IjECTS with chiap iecxakgeableI 
i power' lach cell ratio i 

JiOOMAH, pHChahijE AVLE l-WI" OF I 

Itches plus, you acta plastic 

1 PROJECT CA9EIHICE] APPfiOx I >'| 

I* K T/B" WITH TWITCH. LED IhJblCA- 
lYOB, FUSE. ETC t / 0^ 

Vt-olis wro.; lb 



■.Ij BATCH IS NEW, REMOVES MM l/i' fctJITAi. ftEC/FLAY 

I FHOM EQUIPMENT 4A LITTLE E-7 1^2' ERASE ALL 

|tllH RABM, NOTH1HC tERIOUl] *--» l" PEC-Qro Jj^SL 

^choice I O EACH s-i a head subpbisl ufr 



1 



,t2 



SO 



-is to 



r TM11 BA1Y MAxES 
tTPANOe* TUNEt THAN J 
A COCK ATI EL IN HEATj 



r LM3S4 

|5W AUDiO AMP 
I THP^.ZSH H i-i »-j £>|p 

stock ur> WOW ! 

. OAT* 1HEET 1-1 



-^SNOOPER 
AMPLIFIER 

WQWIE' AN INTEPCOM, BUC- 

t\Ht DEVICE 6 PA STTfTEU ALLl 

Off A SHALL PC BQARO RuhS I'll 

pv hai i-»e«1z3k audio amp ic, 

i • ohm jpeakep aho ah elfcthc t 
Vhicbwhoii*: x-ISM wTOZLIj 



„ 5 VOLT 16 AMP 1 
f<4^Pc>wet--. SUPPLY I 

r% 9 49 

^^J^J PIEDB WTITELb] 

| POWEHTEt UCDEL 7DDVIBAB 
I FIAT of> IS ADJUSTABLE VOLTABE , 
L CURRENT LIMIT, UVE.R:VOlTAQ"l 
KOTECTIOH BKAHD HE 



J_ J£ 100 

:■■■■:■;■ m pin '■-.■ 49 41 

: .6{Ji IS PiN £0 ja 4S 
f-IJM 18 PIN 75 68 57 j 

I, DIP CeLAY 1 
1 S VDC SPSTj 

NORMALLY OPf IS 

i2io * 1 9S 



r C 12b D" 1 

400 VOLT 

fs. 12 AMP 

BBjJJ to.zzo L-fci.: \ 
99 4 

io/*9 
4VC 

■I 2.3 AMP 
POWER 

SU PPLV 

I L( UBD1 TtPE LM-r-n 

FtlTOKE 120/2*0 VK 0PE«1 
ATIOK, VOLTAGE s cusbentT 

I LIMIT AE>J. REMOVED FROM I 
EOUrPMEMT. 0BEAT C0MD1 
TI0M-0P.EAT FOP. DISC 

I D»I«ES. OBOES T0DAI l| 

*29 



Ammoniuffl Persu Irate 
erCHANT 5 I 95 

LB 



ELECTRONIC BARGAINSXl 

T0U'D£ h-JT gN CUR Mailing LIST, YOU'RE MISSING DuT- 

I STANDlNu BUYS OK THE FlN£ST IH ELEC'TfiON.t PARTS FOIt 

TH£ EJiLOER FN I TEARS OVER 2*0,000 HOBBYISTS have 
I DlSCOVtfttD WHERE TO F1F1D USEFUL. USlOuE QR 0?*NRl£.Hl I 
I STRANGE ELECTRONICS XT OlVEAWAr PfJICfS 

lfrtT HOT Sf.40 FOR OUR CATALOG TODAV - IT S FREE' 



r m easy to 

JUIT AOO WATER * ETCH 
TuRh* BLUE WHEN FULL 

I OF COPPER. 1 LB MAKEt 

1 E 4ALL0X1 



POWEC SUPPLY 

IZ-J5 VOLT I 6 AHf 

CCMMEKCtAL POWEFI lUPPL' 

STANDAffS POWER TYPE $P& 
30-14 BRAND NEW, INO. *'ID'..iAl- 
LY BOXtD IISV/2MV INPUT. 
H.TA4LC. AEHULATED, OuflntHf Libit 



«'2240 J&/I7* 

lSS? 



195 .^^^ 



SUPEG 
SPECIAL 

-JOI! 



±€\5% 



RED 

iL-IAOf WTO I 

K)/*l 

PRIME, BMOHT UHIFDHH 
LEO'J, ARE BREAT FO* 

L1BHTIHB UP YOUR PHJECTI. 
I D ITS* ::■■-. ;r;.:.-LSS'i PutL J 
LLEAiFf, FLAK0ELEB3 DES14H 



IAMONDBACK 

ELECTRONICS COMPANY 

£ PO BOX 1 209 5 Dept I02 

♦ SARASOTA, FLA. 33578 

Phone Orders (813)953-2829 

CONTINENTAL US ADD ■ .6G FOR THE FIRST 
AND 50' FOR EACH AOOITIOHAL LN. 
WEST COAST ADD '[.40 FOR THE F'^ST POUND a ~ 
50* FOR EACH ADDITIONAL POUND TLA ADD: t% TAX^ 
t car t MAIL MDC* 17 HI HI IIHH, OllIT CAMS 'IS nm J 



CIRCLE 92 ON FREE INFORMATION CARD 



BEC Electronics 

P.O. BOX 461244R 

GARLAND, TX. 75046 

(214) 487-9031 



TTiRMS 
COD MINIMUM $20.00 • ADD S2.50 FOR COD'S 
UPS DELIVERY ADDRESS MUST ACCOMPANY 

M L COD ORDERS 
Sl.M HANDLING ON ORDER'! tJNDEft S1O0O 
ADD «. FOR SHIPPING 

TEXAS RESIDENTS ADD S\ STATE SALES TAX 
ALL FOREIGN ORDERS ADD 25';. FOR SHIPPING 
(CANADA IS*) NO FOREIGN COD'S 
CALL (2)41 4*7-9031 TO PLACE CREDIT CARD OR COD ORDER 




OVER 45,000 SOLD SINCE 1977! 
SOUND EFFECTS KIT 




18.50 
2/34.50 



This unit uses the Ti 76477 
TC and after ihe eosv 
assembly is completed vou 
will be able 10 reproduce al- 
most any sound you want! 
Qualili/ PC board and all 
neceiury component* *re 
provided r All you need to 
add ts a speaker. The circuitry 
of the kit provides you with a 
Pulse (".t-r.itT.ilc,.-. MUX 
Oscillator & Comparator 
to make more complex 
sounds a snap. Programming 
example* provided to help 
you get used to using the unit. 




SUPER MUSIC 
MAKER KIT 



10 WATTS 
OUTPUT! 



a VOLTS 

AC/DC 

SPEAKER 

NOT INCLUDED 



27.95 

INCLUDES 
CASE& 

ROM CHIP 
ORDER 

KSM-03 



This popular kit is great 
(or car horns or door- 
applications, We include 
all components and quality PC 
board. YouHLoveoureasyto follow 
assembly fnstrtidions. The package 



THE BEST DEAL! 

This hand held Automo- 
tive Tester checks and 
tests the functions listed 
below easily .lrncl quickly. 
The original manufac- 
turer sold over a million 
units in 1983 at 19,% each. 
Instructions and charts 
are printed on the back of 
each unit. This tester will 
save hour* of frustration 
and pav for itself the first 
time used! Units are all 
new, 100% guaranteed 
TTST5: Battery Condition, for 90 day* from date of 
Pkkup Coil, Ignition Module, purchase, 
and HV Coil -ORDER: j\S-2J5 

11,88 eachfc^orderM BEFORE FEB. 29, 

PAY 18.50 FOR BOTH! 



• BATTr.RYiOVV 



1)11 [( ll\l 
PICK I 'I' 



lift II IIVI 
MODl'LI- 



DLI-rCTIVE 
COll 



price includes the kit, case w/fronl panel 
tune selection switches, and a preprogrammed 2708 
memory chip (ROM) with 35 additional tunes; (60 total), 
Additional ROM'* arc available for 9.95 to 14.95 ea. 
(Listing sent with order). Order Now! Offer expires 
Februarv 29, 1984! 12VAC transformer is available, 
Order TN-20 2,60 en. 
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" WINDSHIELD N 
WIPER DELAY 

Compkti unUnl PC 

card Willi IC, rrlay, and 
control wilh ichemaEic. 
Complete with cuttom 
molded purtlk CM* wilh 
Wfkci dnd hardware. 
Special talrodbctory 
pike! 5.95 I 

V Order: AS^H y 

f TELEPHONE "^ 
RINGER SEMI KIT 

Contains ipeclsl MLS2K4 
lone ringer IC and com. 

poncnls la Iiu.lcl .1 plenum 
Tone rinfjer for your phone. 
5 psi. of specs and gircinta 
Oeden KT R J) 1 ■» 2M 
PC Board lor above 
V Order ; PC BJ>1 2.00 J 



LMISOS Audio IE & SerA 
arale 2W Audio (Hilput 
ICL-1808 99 

TDAIS02 2W Audio 
output 

Order: ICL 1002 125 
1X301 Linear . pin 
Op Amp 

Oede.i ICL41A J9 
CD 4433 Counier & 7 «g, 
decoder/drlver IC House a 
.Order: 1CLJ43J .W , 



TRANSFORMER 



i 



24 VAC (S J A 

12 VAC <$ 1A 

SVACtSIA 

Completely Shielded! 
lis VAC Primary 
7.55 es 10 SS 50 
ORDER: TNJO 






FINEST QUALITY 

Government Approved QOS-571e 



W'l ^ ■ 1 L. 





SN 60/40 Rosin Core (RA) 

One lb. Reels 

16 swg. (.064) $7.95 

18 swg. (.048) $8.45 

19 swg. (.040) $8.95 

20 swg. (.036) $9.45 

21 swg. (.032) $9.95 
Vi lb. Reels 

22 swg. (.028) $5.95 
24 swg. (.022) $7.95 

SN 62 (2% silver) Eutectic-Rosin Core 

21 swg. (.031) $19.95 

PIllcFRFF Desoldering Wick 

I IHwl HLL wtlheach [.x^ur-.-j of soldei 

FREE Freight On All Orders Over $25 

Under $25 add S2.50 per order. Minimum order S10 
■ Check ■ Money Order ■ Master Charoe ■ Visa 
JP N.Y. Stale re5denls &aa appfoprule sales lax 

#T o place your order call: 
# TO Li FREE 800-645-4808 

J(| In NYS (516) 334-2660 No cod s accepieo 




CIRCLE 58 ON FREE INFORMATION CARD 









SHOP THE SHACK FOR YOUR PROJECT PARTS 



Low Prices! 



No Mai!- Order Delays! 



Voice Synthesi zer Set 

^*m 12 95 



SP0256. 
IB-Pin 



Set Of 2 ICs 



SPR16. 
14-Ptn 



SP0256 Speech Processor. The easy, low-cost 
way 10 gel into "solid-state" talk I NMOS LSI de- 
vice uses a stored program to synthesize speech 
or complex sounds. It operates with a few simple 
support parts, or use the SPR16 Serial Speech 
ROM, included, for microcomputer interfacing. 
SPfil6 contains 32 "talking clock" statements, 
three melodies. With data, circuit examples. Re- 
quires 3 12 MHz clock crystal— order through 
your local Shack 276-1783 Set 12,95 



1^ 

20-Plrt 



Dual Switched 
Filter -795 

MF10. Versatile CMOS building block for active 
■filters— eliminates fhe need for expensive, close- 
tolerance parts. High performance, yet very easy 
to use. Hams — build a CW/phone audio band- 
pass preselector or a RTTY demodulator. A com- 
plete filter for a full-duplex 300-baud modem 
needs only two MF1 Os. 15 resistors, clock and ± 
5VDC! Center frequencies up to 20 kHz. Single or 
Split supply. With data. 276-2329 7.95 




Melody Synthesizer 



5" 



28- Pin 
With Data 



AY-3-1350 Melody Synthesizer. 28 built-in tunes! 
NMOS device is ideal for doorbells and musical 
fun boxes. Pre-programmed with Toreador, Wil- 
liam Tell, Yankee Doodle, Blue Danube, Star 
Wars, America, Beethoven's 5th, other pop and 
classical favorites Or add a PROM and create 
your own. Auto switch-off at end ol tune. With 
specs 276-1782 5.99 



\n 



Momentary Contact 
low as Switches 

2*9 Pkg. of 5 

Miniature SPST rated 0.5 amps at 125 VAC. W 
button, i'/«" mourning hole. 
Normally Open. 275-1547 .... Pkg, of S/2.49 
Normally Closed. 275-1548 . . Pkg. of 5/2.69 



Mini SPDT Relays 




V"^ 



»/l*x»/tx"/<- 



liix'lux*' «/« x »'m X »/•• 



FiQ 


Coil 


Contacts 


Cat No 


Each 


A 
B 
C 

C 


SVOC 

svoc 

SVOC 
12VDC 


1A. 125 VAC 
2A, 125 VAC 
3A. 125 VAC 
3A. 125 VAC 


275-240 
275-243 

275-246 
275-247 


1.99 
2.49 
2 99 
2.99 



Semiconductor Reference 
Guide - 4g 



1984 Edition. Exclude cross- 
reference and substitution see 
i ton iisis over 80.000 types and 
their low-cost Rndlo Shack fe- 

Elacemenls Data on ICs, SCRs, 
ED*, diodes, c-pto devices. 
Helpful replacement tips, too II- 
lusiraied 272pago3. 
276-4007 3.49 




Computer Connectors 



Type 


Positions 


Caf No 


Each 


ID Card Edge 
ID Card Edge 
Card-Edge Socket 
ID D-Sub Male 
ID D-Sub Female 


34 
50 
44 
25 
25 


r T e-ii6t 

276-1566 
276-1551 
276-1559 

276-1S0S 


4.95 
4.95 
2.99 
4.99 
4 99 


Solder D-Sub Male 
Sol. D-Sub Female 

Hood 
D-Sub Solder Male 
D-Sub Sol. Female 

Hoocl 


25 
25 

9 
9 


276-1547 
276-1548 
276-1549 
276-1537 
276-1538 
27<-.-is:iQ 


2.93 
3.99 
1.99 
1,99 
2.49 
1,99 



Tantalum Capacitors 



• 20% Tolerance 

• Standard IC Pin Spacing 



uF 


WVDC 


Cat. No 


Each 


0.1 


35 


272-1432 


.49 


0.47 


35 


272-1433 


.49 


1.0 


35 


272-1434 


.■'9 


22 


35 


272-1435 


.59 


10 


16 


272-1436 


.89 


22 


16 


272-1437 


.79 



Power Transformers 

120VAC Primaries 



Type 


Volts 


Current 


Cat No. 


F.acli 


Mini 


6.3 


300 mA. 


273-1364 


2.59 


Mini 


12.0 


300 mA 


273-1 3S5 


2,79 


Mini 


24.0 


300 mA 


273-1386 


2.99 


Mini 


12.0 CT 


450 mA 


273-1365 


3.59 


Mini 


24.0 CT 


450 mA 


273-1366 


3.99 


Std. 


6.3 


1.2A 


273-050 


3.79 


Std. 


12.6 CT 


1.2A 


273-1505 


3.99 


Std, 


252 


1.2A 


273-1480 


4.39 


H-D 


12.6 CT 


3.0A 


273-1511 


5.99 


H-D 


25.2 CT 


2.0 A 


273-1512 


6.S9 


H-D 


18.0 CT 


2.0A 


273-1515 


e.99 



1 /4-Watt, 5% Resistors 

39^ p*fl- °f s 



Ohms 


Cat, Mo. 


10 


271-1301 


100 


271-1311 


150 


271-1312 


220 


271-1313 


270 


271-1314 


330 


271-1315 


470 


271-1317 


1k 


271-1321 


1.8k 


271-1324 


2.2k 


271-1325 


3.3k 


271-1328 


4.7k 


271-1330 


6.8k 


271-1333 



Oh'Yi:. 


Cat. No. 


10k 


271-1335 


15k 


271-1337 


22k 


271-1339 


27k 


271-1340 


33k 


271-1341 


47k 


271-1342 


68k 


271-1345 


100k 


271-1347 


220k 


271-1350 


470k 


271-1354 


1 meg 


271-1356 


10 meg 


271-1365 


— 


— 



Save Money, install Your 
Own Telephones! 



595 



This clearly wrillen p well illus- 
trated manual gives you step- 
by-step instructions for 
Installing phones, dialers, 
answerers, ringers, wiring 
and more Covers heme- in- 
stallations plus information 
on single-line and multi-line 
business systems 150 
pages. 62-1390 5. 95 



See Before You Buy! 



Replacement 
Transistors 




Type 



2N1305 

MPS222A 

p ., r . c . , 

MPS3904 
TIP31 



PIMP 
NPN 
PNP 
NPN 
NPN 



TIP3055 

MPS2907 

MJE34 

2N3053 

MPS3638 



NPN 
PNP 
PNP 
NPN 
PNP 



TIP120 
2N3055 
MJ2955 
2N4124 
2N4401 



NPN 
NPN 
PNP 

NPN 
NPN 



MPSA06 
MPSA13 
MPSA42 



NPN 
NPN 
NPN 



MU4891 



UJT 



2SD313 
2SC945 

2SC1308 



NPN 
NPN 
NPN 



2N3819 
MPF102 



N-FET 
N-FET 



Cat. No. 



276-2007 
276-2009 
276-2010 
276-2016 
276-2017 



276-2020 
276-2023 
276-2027 
276-2030 
276-2032 



276-2068 
276-2041 
276-2043 
276-2057 
276-2058 



276-2059 
276-2060 
276-2061 



276-2029 



276-2048 
276-2051 
276-2055 



276-2035 
276-2062 



Each 



1.19 
.79 
.89 
.69 
9a 



1.59 

79 

1 49 

30 
.7E 



1.29 
1 99 
2.19 
.59 
.59 
.59 
.59 
.69 



.99 



1.79 
.79 

7.95 

.99' 



4000-S eries CMOS ICs 

WH?W Wi1h P>n-Out and Specs 



Type 


Cat. No. 


Eatfl 


4001 


276-2401 


.78 


4011 


276-241 1 


.79 


4013 


276-2413 


.99 


4017 


276-2417 


1.49 


4023 


276-2423 


.99 


4049 


276-2449 


99 


4066 


276-2466 


.99 



TTL Digital ICs 

With Pin-Out and Specs 



Type 


Cat. No. 


Eacti 


7400 


276-1 801 


,59 


7404 


276-! 802 


.79 


740S 


276-1822 


.79 


7-147 


276-1305 


1.19 


7490 


276-1808 


.89 



Operational Amplifiers ^^ 



Type 




Cat. No. 


Each 


741 


(Single) 


276-007 


.79 


MC1458 


(Dual 
(Quad) 


276-038 


.99 


LM324 


276-1711 


1.29 


TL032 


(Dual) 
(Quad) 


276- 171." 


1 89 


TL084 


276-1714 


2.99 


LM3900 


(Quad) 


276-1713 


1.39 


LM339 


(QiisdSI 


276-1712 


1.49 J 




21 -Range, 30,000 Ohms/Volt 
Multitester 

A AQK Overload 
^y 30 Protected 



Our best VOM! Features 
"beep" continuity tunUicn 
Measures AC a-d DC' II 
DC current up to 10 
resistance, declbals 
iSVitxi'lt".." With 
probes, leads, manual 
M-210 49.9S 




A DIVISION OF TANDY CORPORATION 






Radio /hack 

Prices apply at participating Radio Shrek stores and dealers 
CIRCLE 61 ON FREE INFORMATION CARD 



OVER 8800 LOCATIONS WORLDWIDE 
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MICROPROCESSOR COMPONENTS 
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nLsai 
Hism 

F4LSZTI 

MtSIfcl 

riunc 
rnan 
Ffuai 
nusu 

741S1U 

'*..:■ it; 

riisn 

74,SM-S 
7415373 

Fiissra 

r4)u5J» 
T4L5MS 
FUSUB 

FiUira 

191*95 






74SM 

7450J 
74SCH 
M^ 
MSB 
74509 
74510 
MS11 
MS 15 
74520 

74SM 
ttuo 
7*5*7 

MS» 

7*S*3 

r«si 

»w 

HS» 

T*St* 

:*S4S 
MSB 
MtMl 

7*5113 



14 



flSH4 

NSUl 
745 i}4 

745! JS 

fasiji 

MSiU 
I4SIH 

T45?40 

r*»iij 

J4S1U 

74S-1J? 
745154 
74S.1M 
M-S-HF* 
MiiTJ 

?4S«ia" 

HSUS 

74J191 
745740. 
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M5J41 



CJUOIflH 1.35- 
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741757 
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7*52M' 
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H&*7\' 
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I 
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CAJK1E 

tMswf 

C434DIN 



OMJK 
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OHtill 

CQ401J 
CB4014 

CW31B 
C4WIJ 

c:-ji. 
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ciw:v 

CD4MT 
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CP4CH 
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— DJSK CONTROLLERS 
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49 5*^».'&w™toTt'r'!Tri»;- 

* MCMirV-ta&fctrto] 



■(UfiQJ 

- SPtCUU. RJNCTIQW — 



1695 
BJ9 

7995 
1995 



CMS 

11 ttxpf Qslr ted *mo Srtigri 
H Vcwo<nff<W"irvOKJ> 



tUJUHCST I F^g CacavDMOi - IWtri 



ItOMll 

<r59w( 

■i.i 
On cvi r v. ■ 

■■ i'-:. ■■ 

tMoa 

*3W>9J4lO 
taaflUil 

ISM |M*i*f3101 
IUJ4H A4V0C iWlli 

l(A4 lIOHIfO C I.74.S399* 

-PHDMS/EPROMS- 




I'-:.- 

j- - 
■XOmi 



£4 FDT4II i^Sfrn, 

'A m mm*- 

■'!'. :t :•:■ IV., '.V- . '■ 

TV577I& 24 ZG4b9 iiMki]3rf 

■ 
■ ■ 

injc ■, 

:fm 

■ 

..■..■■■ : 
7F370 4 
fFMH 

10157044 

' ■ 

ma 

.'4SIM 

w 
naa 

I43J97 
F4M71 
74$4T? 
HSiri 
;4S4f4 
745ITt> 
NSlTl 

;4«nj 
Fisan 

I4S57? 
T4SJfJ 

BSDB 

KS1M 
BIB 

■nun 

HfUB 

U5L» H KM** |Xk«f 

mill u him ikmi 

outsuxm h tQma *hjudc ^ii'iu 

gufrviHK K - ft* i4 fWII.S lAM1i:i 

Cm^'-MH 19 HMH4 nCMQCiUSlii 

HWnFISM 19 7049(4 fRQU : i IHITHJ 



T.'l.! 
IIRU 

lifchi 

tiyjifiuti 

iV>n>i 
I E M« I ? 1*5*11'. 1 :K LPlWU 

7SM mHTS[i3(tl1{ 

i7«j mo« r i iui' v 

N0U Q.C i,H» 1) 

■ ■■'■■ : 
. ■■ 

tt«44Q c ■ 

mitlT i, lEWIViKtSi 

■I 



r9 rif-i 

M J1fi# 

24 !■' 7t I 

» JiM 

24 tOttd *flfU r 5 



■I V^4 

II SIJil 

19 1324i4 
'J 

II 37iJ 

24 SiM 

II Uul 

19 756*4 

II 71£*4 

l* >:..; 
U i 



MQl iOV» 
i-nuU I S i(lH*I 
PKUOC i6Ji?. 
'BOM i 5 IHSH7I 

' 

Pi ■!■■ 
'■ 

moM a t rj7S20; 

fWJM T S |?Ta^l 

u 

•WIJ7S |TB^14t|l 



CCED 

II) >". -■ 
MCt4H 



Sim wowo: (isin) 
4 TOLiit news rjistti] 
-MTA*C0UISIT[0N 

iftnMCCnKCanv'' ■ 



is*, 

14 ■■ 

- 

tm 
i« 

1.19 
l« 



tl nm, ml HM JWSyiivii 
11 MM 0» 4 Ceowlv !.D*C0«7LCh. j 
UC [40* I tl | H n; A Cmpnir | CUCBOSlCJl'i 



jUXOOXU M I -hi A' D taw* I i 1 J /I »k 
IB I M A/D C«Mfw l tLSlt 

iiiiwd.'**,wf^, .ii rtmui . i « 

a IB" A;D Cor*W lH CK Wut 1 4.49 

HfMl 'DCDMOVltlj-Cll Ujfll 9H 
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LOW PROFILE 
fTINJ SOCKETS 

1-1 10-19 IQOUp 



SOLDERTAILiGOLO] 
STANDARD 
It 1B>9t IQC-up 



-::; 



1.J1 



i H 



if 






SOL DEBT AIL 
STANDARD TJIN) 

1-9 1&99 !«uf 



WIRE WRAP SOCKETS 
{GOLD) LEVEL #3 



■ fHWM 



i H 



$10,00 Minimum Ortfef — U,S. Funds Only 
Catllomfi Residents Add Btt'tt Sales Tax 
Shipping — Add 5% ctlui SI, 50 insurance 
SflfMf S.A.S.E. to/ Ma rTlft^ SWvr Ff/«rf 



Sp*c Sh&ols — 30c each 
Sand SI. 00 Posing* lor your 
FREE 19M JAMECQ CATALOG 
Pricas Subject to Chang* 



MasterCard 



nssassns^ 




iaS5 SHOREWAY ROAD, RELMONT. CA 94002 
USA PHONE ORDERS WELCOME — (41S) 5928097 Telex: 176043 



Digitalker 



DT1050 — Applications: Teaching aids, 
appliances clocks, automolivfl, talecoinmurilca- 
tlont, languagiF trans iaUont, etc 

Tlv, qnc« Ltti im.Ttfua diqitalkeb ut*ncerj«dwiin i3F hhtiii 
•nd uwlu! n«iyt. 2 iu"rs ixi 3 iiiiiNint uLeficj tJ'j'ji'uni The 
•mQrto ana 1on« h*r« tnn ■i>>gn«d dlwrglq wMrPiwi. nuhkvg II 
PC«*I« 1»> -oycpui ttriQim tdxito* w«ui iiii;*i«M-cd m:gi:rM»»B* 
or mm ■wiiaoen. Th* "wUcaT ouUirt ol ii* DTioso ia aMgh4y U> 
ItfNfliftU'J male i«C<i. FanKikt iren;hiiar(ini rate** c»n (m ijti1M»U 
Ml. Th* rtOAuUn 1 '»■ elos*" «o rh*? u u » (-.&!•£: at i» iq rmmr t"^ 
dUrti and Tunalt 

Tfn Pi 1044 S<snHH\ er ■ Sp»**Cl Pn*£«H* CPMp. U UM 1 (M |*U pm] 
*nd lwo [?j Sp<wcti RO Hi U UU 1 I4SSH T Iftd M HD1 MVSA7 l."4 p. n| 
*\e*t miih j Haait< Word 'ml vm * m&mman<i#a Khinvrnt 
dUrun wi ttw ij*pJ«e*l len tStml 

OT10SO Digttalkor™ 
MH54104 Processor Chip 



$34.95 es 
114.95 m . 

DTI QST-ExpiiHfi Ttt» 0T1QM racabutifv tfom 137 re Mr 260 

worm Inclutfss 2 ROMs jiiif ip,ei 

Pin No, 0TI0S7 S24.S5 ea. 
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,,. 74 HC High Speed CMOS 
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-Programmable Array Logic (PALS) 



■Uli[H»i H 0ru.tt--wM3Wi4«A'.i| HMj«c»JBL<i W » 

UL-4H4 29 OiJrt;*lrtW-41(n0"Wfr^i*un-.^f>jta/; Ifft 

rALlDLI 29 »'>'!5lflfx/A«DMIil«i'^^iyJ|#i.(Ms W ri 3« 

PALlJlI a wi; iFc^uiDOfl iffi*l[rfTt -VuriLftiaugju; t98 

PA11IL4 n Own 11 IitmIMUKOI Iwtn EaH4ni|| L »» CU»f | ,lp 

PAiEHt » Orjj'll-jftoirtWiO-W-iiT-*:^'*^! I« 

fAL't*! rg orii'16 ir>^ J '^j(-p'*trjQfiLi r (jL"Ji r ft 

mliim a »#:i id rrpwinwiiM.i.wi^H. re 



130012 1982 NATIONAL PAL Data Book n rcti .S5.9S1 

— wssEsm — i — 



J-,:l 

•*-:■• 

74C1D 

ho 

T*OM 

WFJ 
74C74 
FtCt) 
740& 
P40i 
'*t« 
T4n3 



r*on 


N 


1 


f4C7C4 


M 




■1 v 1 


ii 




74CJ)1 


:; 


1 *• 






i n 


'4C3J4 


n 


TM 


NCIM 










H 


MEIC 


in 


225 


MC9CU 
74RB 


M 


ii 


















nan 


s 


• r. 


.'4r;ic 


r9 


1.19 


74C11JI 


tirt 










11 


1 H 


■ 


14 


149 










It 


1 19 


'4C9W 


14 


. !. 














rictis 


tl 


■ n 


74C9ft 




>M 


T4ni; 






MC9M 


ll 


',v. 












Of 


■:.-.- 


f 


i n 


■■ 


1J 





1107117 I 

llfl'fCF 9 

UD74C9 14 

TUftiCF 9 

'IftUCF I 

1L044CII 14 

■'1 :■ ■- 4 

*1UC*M 

I 

iUMKK I 

IUJJ0CN I 
1AI3FICJI I 

Ml 

1UJ«7* 
iJtUtMLIi. 9 
14131*1 H 

LUBW-1X 
tU32tM 15 

t «i3»ii 
IMSMT I J 

LU r ; i] 

M 

■■ - ■ 
tHUW 14 
;VJ4e< -j 



H04.1T 5 

iu;*;- i: 
aaim n 

iiawh i 

IfW* 
n'35*in 

IW3f» 1 

iiMJ/» 1 

LUlJTIf 1 

LMMMi 1 

LUX1N 1 

LV1B71I 1 

llt'*f!l 1 
I" ■. ■ 



4w;n II an 



iLai 

H . 

■- 

M I'. 
■I ■■, 



" , 



iura« 14 v, 

UIFUf 14 I IB 

iyr>w ii in 

IM^IU i v. 

LU747D 14 » 

LU74JK I » 

U 

UHtUK* 9 5» 

UU14UM 14 M 

[I414«H 14 » 

LU1IIH 14 I 94 

L4J1HCN II 7 41 

LHll'tN 11 in 

UM1ITH II in 

i«i».'IN(H 141 

twiiftw i| ;» 
i ii ■ . ■. 

:V II M 



LUJ1149 

UHH!!A 

lu run 

9C4139M 
K4ti<W 

PC4194TC 



NI4534 t 

ICLBOH F4 
lU|W*JH I 

UP*! ittfAllilLr. 




3O0Q3 1SS2Nat.LinaarOa1aBtK3l< 



S11.&S 



126 



CIRCLE 41 ON FREE INFORMATION CARD 




HOME COMPUTER ACCESSORIES KEYBOARDS — POWER SUPPLIES DISK drives and cable 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 




JE520AP 



JESZOCM 

* Ow Z5Q wgrd mcifaulirv ^ atltxas -Mow thi lofmiUon el mm 
thin 500 wnH • BiHrVta ampHtar. ipuktr. velum* cmiidI. ind 
audio jack. - flwreatfti i elui nilutal nul« void * Plug-In wer 
natty with d«urcianE«fcsn and tatriplt totHwan ■ Can itze. 
TvA x 3^-W k 1-3/rH 

AWTJ CATIONS - SwLirih; Warning - 'ic'actnimur.i-j^n 

* Tuchuin * Handfcip Aid 

* InHPumpnLihtn ■ &JjmrJJ 

t*« jis?a iron: e stnthi btt a we h* ni« iw iw w^w* ut *■ ■*• it 

W*4Kf H-Mt M| »K*c*M U«tl*fl HtflMl lH«Ml>Ult1 DHWTALH II 1 " 
JpMtt hpc-iiiir IC |wi«* l*ur trtUlU MiMry fJuHl- IIh JI5HI [IMJ-KIHI 
nalvil IfMCl tftl AjllJ NHrf. ****** tM mt«l WttrctXtl »*< moUUt 

Th riiaX a i* nbiMtp f*K ntttrU «M*ifjW». ' 
u-,[w VKUU-JUtY rUPrttSloS HMlIU 

■ tJjwdj k am ion tone wrft 

* Utta Bklll Sl «■ U E HHfBHll wri" Mb 

Put No DaM rlptkMl Prill 

JE52QCM fMCojnnodBnB4*VIC-?D $114.95 

JE520AP F*AppTiH,ii+,indfrt .. $149.95 




JE664 EPROM PROGRAMMER 
8K to 64 K EPROM S - 24 & 23 Pin Packages 
Ni JuWHul Spurn bf Of mm 

EJTOQUl -CtwAlPor p«*rN KIMd EPROMl 
■£ir-ftptoiMl*OJiwEp>-KX,».rra^ 

by Mytetrfl ■ LnUi RAM h-oci in EPFtQM - Cotiemf «1 EPfOUilar c*aiMn| 
dtNm«H'{^QMEPROUl-%Mf«Uut ULSVifcCOnntltMlfWii 10 W 
pj m r comumpWn ' Encxwwa CdH-cwnMiHd, lighi ua pvwii wW 
prc*W«id[i«*»rirecMl/o*i - &i« 1 t't'U i S "*"0 i 3 r t '« ■■ 'A'c ^M 




21VLx9.&-W;-3VH 




19VLa TWYx ! 




■ *IVL xfi^'Wx 1VH 
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106-Key 3- Bit Serial ASCII Keyboard 

' Numeric and cursor keypad - iOusor defina- 
ble koys ■ 7 LED function displays ■ Security 
Jock ■ N-fcfly rrjllovnr > Color: whrto with black 
panel ■ Documentation included ■ Weight: 6 '3 
lbs. 
KB139 $59.95 



Micro-Switch 106-Key Keyboard 
8-BH Serial ASCII 

■ Humeri c and cursor keypad - 8 uk r deti r-.a- 
ble keys ■ Japanese/English characters - s 
LED Function displays ■ Documentation 
Ind * Fits OTE-22 enclosure ■ lrVt 3S lbs, 
KB10SSD29-4 $29.95 



SMK 1 0S-Key Unencoded Keyboard 

Hume ricajid cursor Keypad ■ SPST mecnar*- 
ical koyswitches - 40- pin header connection 
• Fits DTE-22 endoeure ■ Weight. 3>i lbs 

KB9000 S19.95 



Power/Mate Corporation 
REGULATED POWER SUPPLY 

•Innul 105-I25/2T0-250VAC at 47-63 Hi • Output. 5VDC S 3.0 
Amp=<6VDC a 2.5 Amps - Sue 4VL I J'W I 2VH ■ Wllghl 2 Ids 



EMA5/6B. 



. . S29.95 



Power/Mate Corporation 
REGULATED POWER SUPPLY 

- Input lu5-t25/2Iu-2SDVAC BI47-63 Hz ■ Output- 5Ve6amps/6tf 

(t 5 amps - Sin: SVL j 4VW « 2VH - Weiam: 4 lbs. 
EMA5/6C , $39.95 



Power-One's 

REGULATED POWER SUPPLY 

• Input. 105-1 25VAC. 47-440 Hi ■ Oulput: +5V 8 12 amp; + 12V 6 
1.7 amp; -12Vfl 1.7 amp ■ Size: 14.25^x4.87^x2.75^ ■ weight 
11 lbs 

DBB-105W. S59.95 



POWEB SUPPLY +SVDC 7.S AMP. 12VDC a 1.5 UMP SWIICHIWu 

Ifleui 111HC. M^oilifl limitffltK sctlrfMBimi Fm vM Itmm wtm B*d tmt- 
:':: :M'. :KV'.t, g. i.u' -.VC: rtir.^ IIVCC I Li-c In US C :, «■! M« W. 
II". p , I ■. II W1 i |B1: 
ParMIn PSSJVDS . .S39.9511C|| 



POWER SUPPLY 4-Channel Switching - Apple Cnmpitible 



MKrtprHilltW. piipi-tt«puliP, Itrh-t'Ttiil to*a<t * rqmpmnl ind mcceei CEnlrcJ appKr/jC-ini h< 
tin M.IMVKtr.ilMti: Dcliut . iMJC . lA ivDC , I*. * irVOt , U -UVDt .; U 
IjWfllB. . rjj\ RippLf M"iVp-p Hiri m kilt Gl*Ui«J?*!il pl*l«Ui" AdJ 4V«Mtlllt< 

t?\± 10% h.'«-l x i-urw i j-is/ii-w wi. 1'.. tb. 

Pari Ho FCSECMA . $69-95 each 



DISKETTES AND ACCESSORIES 



TtmJUM 



MrWuU [nafaMfiftt 




-Jrt .ii*ib,i«DI|*IKM. mtVKt. 

Mt* V« SMiWl U HM B JP 1 

a« fee Ln^vnuri ***** k il "i "i • sir n 

B w pognr-«i *w -ftM *t»ff ir vr vmrq fN jsw n 

BMM taxadH 

■ M DrjTA **i> Kn UM inm D WOUMitfinabtapaiMiitG* 

"BUtiW Th*hrrpi^l»i f j^iccyh^fw1'rrj«^»** 1l*JKiM 
■ MtJhtlHJ 



JE664-Aepkwp 



d t TMt*d 4mcMO<i JM 1 CA Uwiuifi 



. SS95,0C 




JE663 - RS232C >TUF*X1= WDOH - TK pkec 
ann» *iau k M jfBM'i AW Tte 
lt*?MtMW<i«B«ribrn*>iJGI(l| Ai 

CF*i 

Km 

*Ofl A UH-TTEO tpj£ A SAMPLE Of SCFTWWE WWHtH W BaSJC FOB 

THE ffiVM-MC«LlL£vELuK«PLnEnWlAi,SOB£ PflOvCftJ 

JE664-ARS tpsoii fnf w jqbs c*t*. $1195.00 

_Al»i»ltiWAJ-*iMi1ndud« JMlt 

ii7.i«.'imtfW. 




5V*" and S" Diskettes 

.. -.-. ... MM - 1 ■— Is— 3iUi ■ D 

ULTftA MAGNETICS - 5 U; CHSXETTE3 
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DISKETTE ACCESSORIES 
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4-Digit Fluorescent Alarm Clock Kit 




The JE750 Clock Kit ps a wrtaWe 12-hour digiial dock 
wiUh 24-hour alarm The Clodk haa a bright 5" high 
blue "green riu ore see ni display. Tho display will automn.- 
IcaJIv dim vriEh changing light condiliona. Tho 24-hGur 
fliarni allows the user to disable Ihc alarm and fiti mediat- 
ely ru-enabto; tho alarm lo afUvAte 24 hours later. The hit 
irvcluMs all dacu mentation, coinponenii,. case and wail 
Iran s'orme r. Size : GVL ^3*i - Wxl*i'D, 
C JE750 Alarm Clock Kit S29.9S 



Disk Minder 



Diskelte Envelopes 

^hH iHti lor Bulk Pdrcniitd D-.il 




\'j'. 1 <3%' il-: 1 j-.c ■ jinr ii 



MINI-PAK 
> -i H'Miiit* * Pn««1i m*. Piwn dull 

»L%ri.t** w*ad r'iUi >&Leb L « 



UM0 1lDr-n1ji.-niA.L1iM 



PCW1 ? P«V«! I 1 -! ' V-JVfl P*fl* 101CfS7t& 

PC0D1-2 ^Pficfciij'r. V.n f iPj, 3 r llhM.H 

PC*H 1 Pocr-pl n ■ Vinj-1 Pj ;■> m l« >7-» 

K3H+J JPKK*I(!' V.i Y iPaC« IflfwM.M 




Si 0,00 MinEmurn Order — U.S. Fundi Only 
California Resident* Add 9Vt% Saloa Tex 

Shipping — Add h ' . plus S 1 SD Insurance 
Send S-J-S-n. for Mofltfi/y Setee Ffyert 



Spec Sheets — 30c each 
Send $1.00 Postage for your 
FREE 1984 JAMECQ CATALOG 

Prices Subject to Change 



MasterCard 



JK3-E 



WW 1MB 



ameco 



ELECTRONICS 




1355 SHOREWAY ROAD, BELMONT, CA 94002 
2/S4 PHONE ORDERS WELCOME — {41$) 592-8097 T*/ex: 17$Q43 



PANASONIC JA551-2 

Double-Sided HaJf-Hetght ty DRIVE 
Bhugart 3A155 Equivelent 



JA55 1-2, S239.95 

TEAC FD55A 

SJirfllB-Swiixl Half-Hataht SU' Dn«i 
► it "m ■ « i 

iflMtor -lUKIyhrt liSf- 

f« n»=fl ^1h m» T£«C » fLOWV OlSit ORrrt Qkmh 
ih* rt*£i-ii$tAr>h r *i»h*i;t**r*.&Nr^Ky^ 

halflutTtAC-ltwiramffwiJj^ifstu^w^itrTBf^r^^^^^^ J> 

hwk* r«wn 4or ipHj 6«>pv (Mt Afrtft Bnd B htvd (HK (Ma VidUOM (am 

no nwuiJ Rtquvw +5VTX: » ii* and -1MK # 3X Si» 5'i'W i 

FD55A $24*33 

SHIJGART5A455 

Double-Skied Half-IHeight 5 T i' Drive 

■ 5*fl*» w dwbif di miT j -4* tw -40 tnoj '•40*Kt^lM fwmMMd 



B«oukI br I"* induvryi 



■■rart a°>d nrcnv 

ITtr SJW53 n JT» ammrt icM«jn •5* » »*t* rmg«'-tp| 
>*On 9p«n>na >nvnu4l tV?jTn. -JVOC ■ ?A 
«nd l>fM0 ■ : d A Stu ittMVf i ftS'H ■ I'D iYl 33C* 

SA4S5 , , $259.95 



UV-EPROM Eraser 



S Chips - 51 Minnies 



^ 



[1 Chip - 37 Minutes 



Er»« JTM. OT1.1TK, ?'**. ISIS. fU?.3<«i. En.n up iol:Ji,pi 

wUhln il minuHiH .;t rfip m 3T minu1*i| Mji-n[j!ni cDfisliriE l-Kpdl-urf 
CtilLlnct Bl cr.P IrtCli. Sp*CJ*l c.(St>du£l!T* lUffl OTttr tlimirl*1»I IllliC 
buildup DulH-ini lll*1> Icrit =0f *■■*«! LJVf.pojLiri Con^P'Cl — enli 

|JD0' * 1,79* x J »" Coinpftl* wllh twlding lr ir la: % chip* 



DE-4 UV-EPROM Eraser . 

UVS-11EL Replacnment Bulb 



s 79.95 

. ...S16.95 



5 V APPLE" 
COMPATIBLE 
DISK DRIVE 

* U»l Ii*B*r SAin BifkliMI « 14JK 
IbrButlid MFiyf ■ 3) irrtti — nafHWi 

*Bh ApBkt CMi H tM * CArfiCrWtmltttnHC' 

btr irK ciMt — hX pbi nb fmr Anh em- 

!■£'!■■ wra *Sm. ft x IS-* x 

l-Snt-O ■ Wi.;Ki A'h bH 

Part No, AD D-5 14 S19S.95 



■ Smgle-Sided 

• 77 Tracks 

• 400/aOOK Bytes 
Capacity 

• Industry Standard 



8" FLOPPY DISK DRIVE 

Thf FDCHOO-a V Fhjppj Cuk Drir* iMwlry SlindJTal r«3<jr« 
l'ng"i ?r OcuM* friiHnl* ft*; c fling Tnodt. F M 3ingr«. MfM dOubl* 
dt^i-.tif. TrtntiTei file. 2»K om.'trjc iiftgiii dx<i»iiy. 500 K tni'ir; 
dcurj-n i]*ftt)lji Trifl PDDiM-8 in aeiign^a ip wpri!. *nh i ?m sinig'it 
»'3M udei pt»dor«j iBm DuKeim I. CM eq. ditK einctdge Po-ac 
) 1 svac seeoHf, - 24VDC a 1 7 jufpt mu.. 4 tWDC a 1 2 empt 

mux Uiil JiTpic1UP«1 #Cfq ■« itfotiS no! uncluflfl CI », EW*«r J'jnp-lY &r 
LlDltH Sin BSfi'Vi' fc 14'X K 4A*H Wlkfjhi tS IDS. IfleE Htpg 

rnvwa) 

FDD100-8 . .$1 69.95 ea. 



SIGNAL CABLES 



5 'A- DRIVES USE 34-PIN ASSEMBLIES 
S" DHIVES USE 50-PIN ASSEMBLIES 
'S = SOCKET CONNECTOR 
'C - CABO-EDOE CONNECTOR 
SINGLE DRIVE CABLE 



II-. .A 



5'A 

5V< 



M S34-36C 

N S3- -;; C 

8' M S50-36.C 

8 ■ N S5O60-C 



7.95 725 

8.95 S.39 

10.95 9.95 

12.49 10.95 



DUAL DRIVE CABLES 




Drlva '■■■:* i'jii..; 



5V. ■ O S34-36C-18C 12.59 11.19 

5 V.' P S34-60C-24C 14.29 12.69 

e* o S5036c.iec 16.49 n.49 

B' P S50-S0C-24C 1695 16 95 



Power Cable Kits 



Kits Include; Connector shells, connactoi 

pins, and power cables. 

Power Ca bl e K i l tor S v* ' Drive Pr i ce 

PartNo,PCK-5 .$2.95 

Power Cable KM lor Full-Sized S* Drive 

Part Ho. PCK-fl $3SS 

Ppwar Cable Kit for Guamo Full-Sized** Drive 
Part No. PCK-Q $4.95 
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^^^^* AAV1D ■ CHEI 
VISA MIES ■ PIES 

I OK MACHINE 



QUAUTY 



t\ ' \ 



- Heme brand products Irani nationally recognized mtnafeeturers. ^Sm^Z^S^ 'a^ili<a^sfl ait 
SERVICf - Computerized order processing and inventory control *sii}£ffti*iarrs^>*i- aS> products' §*H 

i , 'f!! N *I^±' SAmBS - ~ Volntte Disco unts •> OIK Quanti fy Pric ing- Toll Free 83S Humber$!<m!fcCii^li. %ssswi' " 
"T'llilflJiiHP r 
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WHY PAY MORE? 

ZENITH Ml FV-5 



SINE WAVE 
SUPER BOARD 

G KSW 14B3 Sinswave Kit S119.95 * $5 $5 SVH 

D KSO 14*4 Sinowave Minus FCB $99.95 • $5.95 SVH 

D PCS 6252 Sinewe PCB only $20.00 - S3 00 S/H 




09-151-03 



Phase Video 
Sync- Suppression 




Slate of i "■ .i'' technology brings you this superior Smewave 
Super-board. I: has no internal connecMcn to TV, RF modulator 
built on the board, AGC torstabiltiy and tunes the entire band 
with a varactor tuner and multi-turn pot. A high quaNly plated- 
thru circuit board with silk-screened parts layout, easy to follow, 
■uiiy illust rated instructions and quality parts make this kit easy 
lo assemble The beautifully finished cabinet will add a touch of 
class lo the many hours of enjoyment you will receive building 
and using this kil. 



MICROWAVE PROBE 

□ KMP 2030 Micro Probe Kit $24.95 
■ S3.0O S/H 




<{il 



D KZM 20S3 Ml FV-5 Kit $199.95 ♦ $695 S/H 
D KZO 2064 FV-5 Kit (minus Ml) $149-95 - S6, 95 S/H 
D PCZ 8000 FV-5 PC8 only $30.00 * $3.00 S/H 
D ZMO 9151 Ml Ek>ard only SfiS\95 • $5,95 S/H 
This advanced baseband video inversion/sync suppression 
system which is moat often used nationwide Is one of our most 
popular kits. It features AGC for stability, RF modulator bu ill on 
the board, no Internal connection to T.V. and full band variable 
tuning. High quality pans, fully illustrated instructions, pre- 
punched cabinet and plated-thru/solder-masked P.O. board 
make this kit a breeze lo assemble- The Ml varactor tuner board 
is assembled and tested and need only be interconnected to the 
FV-5 board. The completed circuitry is then placed in the 
beautifully finished cabinet- Place your order today. 



* 6d%inL Fftlyr*' Oft Oi lOri 
+ .f e^ V-dEo Tij* Rtcaftari Sin 



r $5.95 S/H 



□ PCM 20W Micro PCB only $4.95 

* $3.00 S/H D HPO 2000 Micro 20" Dish 

UNSURE? Order any manual for only 
$9.95 post paid. Refundable with order. 



• HOBBY USE ONLY. NOT FOR UNAUTHORIZED RECEPTION OF TV SIGNALS 

• AVAILABLE BY MAIL ONLY - SEND FOR INFORMATION ON OTHER HEMS 

• COMPLETE REPAIR SERVICE * CHECKS MELD 3 WEEKS FOR CLEARANCE 

4218S.36TH PL PHOENIX. ARIZONA B5D40 . . . *■£ 

orders /onn\ *>/io c^nn U— «*»< - i 




□ KMP 1218 Micro Powsr Supply KitMS.SS 
+ $3.00 S/H 



(800) 243-6700 



WE5TECH ELECTRONICS 



(602) 276-1600 



ART \^k( 



UHF-TV PRCAMP 

(A* futund In Radto Et«f ron ka March/ 

May article, 1962) 

This inexpensive antenna mounted prat- 
amp can add more then 25 dB of gain to 
your system Lot* of satisfied cvtiomen 
and refuel orders for this nigh quality kit 
whfeti Includes Mil component part* PC 
BD, Case, Power Supply and Balun $34.50 
Assembled Version $57.50 



ATTSHTION TV SERVICE TECHS 
(Special Now IC Pure has*) 

28 Pin lun inane e/chroaa In- 
tegrated circuit as used in 
CTC- 108 (1982) chassis. Equi- 
valent to IC U-701. Replaces 
RCA #145868. KJ.eRO-MA.HT#&008 
Price 1 110.95 (1-4) 
19795 (5-9), 18.95 (10 pes) 

RBPLACEHtHT IC BARGAINS 
Any ef the following for $1 
231-43, 331-69, 221-96, 
331-105, 221-106, 56D4(BCG 
Equiv. 714), 76-3(ECG 
Equiv. 742), LMUIO, LMlSOO 



MICRO-MART accspts Visa. HC and tdwlwn COrj-j. 
M Wmum adw $1 0.0O. Srippmtt- a S. otters, $S M 
Carafe and otto comtrkre $3.50 
NJ residents add 5% sales lax 

■ICIB-RUT • HI GEITULAn., 

HtmEu, u mm • mn hhw 
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If you need 

QUARTZ 







-one or hundreds- 

YOU NEED JAN 

• high stability 
• prompt service 
•cost savings 



• General Communication 

• Industry 

• Marine VHF 

• Scanners 

• Amateur Bands 

• CB Standard 

• CB Special 

• Microprocessor 

Call or write 

JAN CRYSTALS 

P.O. Box 06017 

Ft Myers, FL 33906-6017 

All phones {813) 936-2397 
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K TUSA 



Ip<e*KK>r car , tc*iY* ina connr 
«reW*H 1hlt Vtt Hi MMWi m 
a must rcn WHO-nmn 



Clbl* 
huEchmg ■ i 



B VfKD-mHWp 'flOH CABLE TVf 

a jfrogrun t*1h p*t \f*f TV okgoot riaulrtdl *ftS itirJird 
liolng on j.v. VCB - *hll* tCj in BOA OR 

ep*nr»« wi your TV NOW j£0-*f3«. 

■-J epi' J't c an* r'jKi <:' TV f.. in U Hf KUi PCITAOl 



NOW MAILABLE 
NEW TUNEABLE DELUXE MODEL CVLMffl 



*34.95... 



^wmnum: T-ELEMENT 
75 OHM UHF YAG1 ANTENNAS 



DfTTDHM 

WlnofiJWD 

UMF A/ile-m 



^^&H 



UeUiGAIH 
'■,--:r.'ir CKtnnti 

■&9G1A. 

* 0" MORE 



SPEAKER 
CABINET 



TVeirush 



lruct hKK TOW 
UD01 

2 or mora 



M0.95. 
'8.95. 




OJSLlif 

FOWEB TRlNSFOBHtBS 

«V CT, SOB mA. 

'3.19... m «'2.7S. t 

Si or mer. T 2.25 .1 



Mow Bocfc m S(oct,' 

SKHVO UrlF V:, hAC I0H IUIIERS 

TS Ohm Input -am: Outpot 

For chftnnm i- 1 . - B3 




Call lei Qvanlllr Pr.zt 



KEW 1984 

B&K AUTOJMANUAL 

RANGING 

MULTIMETER 




U0E>Et»>F 

SPECIAL PRICEl 
'94,00 ... 

££5^E ST 



ionv 

Sirf.PI US UIIF-'.'HF 

vm Heron tuhebs 

1.H 24}. pint mldbtn. rjti. 
eh.nn.l. .nd .r. p..1.ct I6f 

fi-.-n.br.* TV circuil. .tc 
Oulpul f=r»q. « HHL HDOdup 
djb r,zludc- Name Bi.r.fl. 

M6S 



OftDER MOW 

TOLL FHEE 

flOO-854-4655 

OUTblflt CALIFOAFiLA 

714-635-5090 



INML.L rAUFO^.HIA 




4BUH1 

Dutpul 

Click &lop Datunt Tune 
ntodal. EKCHt*nl rrjr r*p]»«. 
ntm -j it or axpaii menlir 
warft building UHF reeelvert 
Tor Ji*m or TV.. 

WHILE THEY LAST 

10 bi rnnf* : 2.9Q ii. 

^Kh PDPULAt. 

C9 HlCflOWAVE 

^^P PARTS 

uiv4»i j;;> 

s.Ur> i.h 

MHF411 J4* 

t-Ufr JU 

MBO101 Jl 

CHIP CAPS.. «1 mm ^0 

»-Up » 

jppHOHK-^i'T » ri * «;:■ --.iiK 




jfnnoi'i 400 

DIGITAL OATV CONVERTER 

Vsfe L»' rtftnt m UMf (hW^q "«Q^*rt| 

n H H TV f ornix me wVute B«n k 
(Wi) mnitWHItlWMjAltM 
«Mpj* icjnnn Itf* )#> TV W W !*. «r 
«wiiVitluv< irDHrf hwng pw tk#r 

1H4Q01 DLDDES 

iSlQf 11.00 

1QO Iflr. . , . j.OQ 



NOW fl*^-> r ff JSoi.li.' 
HITEUWI 

UHF 
VAHACTOH 
TUNERS 
11 DI.TI Insul - 45 MM: Outpjl 
For OumnaEi 14 • A3 
wur lot* «ttr *15.95h. 
All wii vn !.» j- ' i- * 
Cji. 1 ,'*■■ rj u *Tr,(j- P.i^e 



POPULAR IC'I 
TOP aUAUTY 

NOifCOriDS 



^fS 



TWt 


DOCwmOK 


It 


IB J' 


LM-3HN 


J *j ;i Audk> f ;■■* tr Ativ 


mi 


i m 


LM3«Fi3 


LrwVe*r*fltAii<!»Apnp 


1JW 


i.«> 


■ Uffiil 


PHi44 LMfcrd Lose 


14) 


« 


LM-7UN 


Vld*aAmr> 


l.H 


H 


«!- '3-2Q- 


VI0M »lt«|ar 


JJB 


1J« 


UC-^Wr 


VU*9MrWp 


:«■ 


1.» 


MC-WA 




1.74 


1.1V 


UC-1352 


VicMh? 14 Ajnp ACbC 


:1J 


2m 


UC-I3H 


AudlalrAmfr 


175 


\'M 


WC-I1T4P 


Pi F. MwhjIilDr 


> It 


z :j 


MC-t4» 


Di.ni camp, Op Amp 


M 


H 


UC-14B4N 


Oii#ntwJ H ;*Ot mwlii" He-- 


| rj 


lJ* 


LM !.B«fl 


Vidm MctfulHcr 

LOiCAl TO.TAM ** WlAT&U 


2T9 


iJH 


LH-r§os 


S Veil ?«.| -■« fait FUg, 


1 19 


Jl 


UW7tJD", 


j vm i f«»jia4 v«it n*5 


I.H 


H 


LU.7J-J 


12 Vfid flc-i.il... Veil FMe 


i 14 


■ 


LM mHEp 


15 Vci! Poj-il'i* Volt. H*( 


1 IS 


Jl 


iJU.7SU 


IE VcX POMtA* Volt. n*s 


i || 


41 


LM r«* 


M Vci Pt.nl .» Veil FhK) 


1 T» 


;i 



COLORMAX 

26 CHANNEL REMOTE CATV CONVERTER 



your TV Hi by ramola 
rcrliDl up Is20i| awtv. 
This unll itcalnk chan- 
r-c -. 2.13 plus mU t- •» 
p#ibind eobla ciinnoJa 
than eutpula irujm an 
Channel 3. 



apo. 

REMOTE COHTftDL 



r 



=69.95 .. 
'64.95 •> 



PBOJECr 
SOKES 

VRWHjrwt 

Tusy tut I 
BrVa'D ■u.-.-.r 



a^TH-» ,, DII 

. ■;.- " ■■ - ■ r - . l : : 1 4.95 ii 



MEPUNOlJLDl 



*-*fS DELU'ltE 

JS^jI switches 

- - '-'is; type 

For CATV . MATV - VC* 
75 oivm ■ Z'l JU Isolation 

2 Of rnor* l 5.95 **. 






*..,„■ j uim rnlroo'uciorjr 
SfpsCMI 




R.F. ELECTRONICS 

1056 N. STATE COLLEGE BLVD. DEPT fl fa 

ANAHEIM, CALIFORNIA 9204% ,-* 



OPEN 
TUE5 FRJ 

10. « 
SAT 10 ■ 4 

r.LLJ^t& SUH 4. HON 



roiut ULiPumnin PERSONAL CHECKS HELD FOB CLEARANCE - NO WlNlMuM ORDER 

ALL PREPAID ORDERS a LBS OR LESS MUST INCLUDE SZ.H) SHIPPING t HANDLING - SHIPPED SAME DAT RECEIVED 
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lnEWliM 



PHASOR PAIN FIELD — Patented and recently developed 
in our labs Is being tester! oy Gov't lor nor control Soon lo come 
under weapons restrictions as an internal machine Easily hand- 

H held Hazardous IF NOT USED WITH DISCRETION. 

a PPF-1 PLANS (sold tor animal commit *15.00 

" .INVISIBLE PAI N Fl ELO GENERATOR — Produces e di- 
rectional lielrj oi moderately intense oam to back ol riearj up to 
j jO ' CrgArene pacK si je e nclos u r e rs easily h idd e n 
IPG-3 PLANS ST.OO IPG-3K KITS PLANS M4.50 

*| IPG-30 (assembled lor animal control) $53,50 

1^1 PHASOR STUN/BURNING WAND —Produces sultaem 
electrics! energy capable oi burning flesh. Intended as a person- 
PSW-3PLANS S8.00 FSW-3K KIT & PLANS 159,50 



RUBY LASER RAY PISTOL — Intense visidle red. burns, 
hazardous, wilti pans sources 

RUBY PLANS I includes all part sources) $15,00 

CARBON DIOXIDE LASER — Generates 20-40 waits or 
continuous power capable ol burning, cutting , hazardous, (with 
all part sources) . (15.00 

LASER RIFLE — Produces 200-3000 pulses ot 30 wart opti- 
ca] energy Portable and easily hand-held 
LUG -3 PLANS .S10.00 

LRG-3KKIT PLANS [minus diode | Si 29.50 

POCKET LASER — For the beginner, visible red "optical 
version", non-hazardous 
LHC-2 S5.00 LHC-ZK KIT & PLANS «4.50 

HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Explod 
mg wires. Shockwave, eic. Miniature size. 
Hfel PLANS M.OO HPS-1K KIT & PLANS. M9.S0 

PARTICLE BEAM WEAPON - PUNS (15.00 



INFINITY XMTR — Uses telephone lines lor selective home 

or office listening while away on Business or vacation 

INF-l PLANS . S15.00 

SEE IN DARK — Long range, total darkness. 

SO-4 PLANS . . . $10,00 

LONG RANGE WIRELESS MIKE — Crystal clear quality 

— miniature 

FBT-7 PLANS . $7.00 FBT-7K PLANS S KIT $34.50 

WIRELESS TELEPHONE TRANSMITTER — Long 

range, automatic 

VWM- 5PLANSJ10.00 WtfP M -5 K PLANS & K I T $34.50 



[ Send for FREE catalog descripion of above plus hundreds more 
plans, kits and completed nems We accept MC or Visa or when 
I ordering, send check or money order. We pay shipping ctiaraes 
I on orders over S5Q. 00. otherwise include 10% with remltance 
1 SEND TO SCIENTIFIC SYSTEMS 

DEFT. R8. BOX 716. AMHERST. N.H. D3031 
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Send for our FREE 19B4 catalog 
of electronic components, kits. 
IC's, computer software, 
computer peripherals and 
unique Items. 



PARTS SUPER SPECIALS! 




9V SOMA Sain PiihJ C»W . . , Si 2.00 

21/4" 2& Stun Hound Ejwakrr CW3D1 Si .JO 

Box ol Cipt Lii l«it 250 fiMCiil C4610 $5.00 

TILUZfTtPlS^Trsniiflor C6003 J««rt 

40 pin IC Sack*. C4781 5/S1.00 

8 ' Nybn Cabh Tm CM04 IQttl.DQ 

3. &73M5M H Z Cofer Credit C403J6 69^ t*oti 

Mmiitun COS Celt 20 M 6<3 /KM ohm . , C4318 2/31 00 

Gr«n Gk>w Me mi C4451 £/S2.0O 

Jjc3" Zip Bjrj: with Whit* Block C60C5 50/52. 60 

Carbide Drill Bits #55, 56. 58 

59,61, 63 Your Choice 1 .29 &a. 



VISIT OUR NEW RETAIL STORE 

LOCATED AT 3 101 VI HAMPDEN ENGIEWOOD. CO 801 10 

Phone 701-1939 



i- ■■ J I txrlLifir tJ 

'"'"• <■< wiln.rv.-nC] J' 

plim-c TmtA mil. rvn-„ 

«».rr |r .; |-|l • ii 'I, - 



:^J^ 



3 CHANNEL 
COLOftQRQAN K1T 

rtihJb»upiu iQfiW 

r-.-.- '.■.':':■'. "■;'!.: 



/:> 



FASCINATION STAR KIT 
1 1. . i.., . . in »M(kI *e ■ ". 

-irVMiiKva" -■-.': 

It tlrmtl-it J-.l urch ■■."-* 









NEGATIVE ION 

QEN u: at on no arp 




CHANEY 
electxxjnics inc 



P.O BOX2703B 

OF NVL H, tlOLOHADO BO??? 
303-761 'WSO 



AD Ofdo $9,04 

- unh inelwrJi $201$ far poithp lUPSl 
• VISA MC««P(id 



CPU'S fit 

SUPPORT 
CHIPS 

3035 J55 

SOSOA a. 15 

aoa&A T5o 

SOBfl 23 M 

AMD 29Qt a 95 
8202 1&95 

SJOfj 6.50 

B212 1 BO 

&GQ 
1 75 
1» 
1 60 
5.50 
S.95 
14,1X1 
3.95 
19.96 
logs 



6351 
S2S3 
8279-5 
8257 

IAM951 t\ 7.95 



■J OS 



8214 
3210 

s?:g 

323a 
8150 
8237 
8236 
3755 
82.5C? 



82*9 

62ea 

B-355 
B502 

ZflOA CPU 
2801 CPU 
280A SlO 
2S0A PlO 
ZflOA C T C 



5 9t> 
75,00 
12 55 

6.76 
4.7.5 
12,95 
10.94 

(.99 
0.75 



INTER 
FACE 

a- 

DRIVERS 



EPOXV GLASS VECTOR BOARD 



4%'ne%'. 



. t1,96 



SCR's 

l.EA 6A 3SA 



TWS1>927 NL 0.95 



6893 L 
0S45 

&60fl 
5B10 
BB21 
CSM 
UK 

Bnooia 



12 9* 
13.94 

e% 

350 
2.95 

4.50 
39W 




TRIACs 

PRV 1A IDA 



100 


.35 


.« 


1.« 


2» 


.50 


80 


1.SO 


«» 


.70 


■ 03 


2.S0 



1.00 1.20 3.90 



SHtFT 
REGJSTERS 



DISC 

ContTollort- 
1771 . . 1S.50 



bpismu esa 
cfvTsoj7ie.a4 

HM53S9 Jw 
7 7115079 i.gi 
AVi^lfltiD s ?r> 
AV3-1D13A 3.75 
AV5 3&00 95 
3341 A 2.95 



WM14CC 


1 r 7B 


MM 1403 


1.75 


MM14Q4 


1.76 


MM5013 


iKi 


MMMKj 


2LE0 


MM&l&j 


2.BD 


MM50S7 


2.50 


MWrfO-i 


2.50 



1791. 
1793. 
1796. 
1797. 



25.00 
3&.QQ 
45.00 
45.00 



RAM's 



ROM's 

2537 2 95 

27CB 3 50 

2Jt7B 32.50 

2?1C*EV 4 9& 

2?33 7.8& 

7784 OD'j 

a&2BA-3 3.00 

0331 1.9b 

TPS1BS42 SHI 

rpu^asiGO 9.50 

749474 3*0 

7643-5 
S25S-S 
875,126 

E3E13D 

mifii 

AU9314C 



3.95 
1.29 
1.B6 



2101A-4 1.S0 
21 L02-J -90 

2111 A 1.05 

2114-2 1.40 

2147-3 2 50 

324? 0.00 

TM534Q9 1.76 
MK+D27-3 1.75 
TMS405ONL2.95 
MK4D06-11 1.25 
41083 1.50 

41 IB. 16 1 50 

4118 4 5W 

4 1 54-1 & 7.2S 

6.95 
2.95 
2S0 
6,75 



5101E 
Z8104-4 
61163 
311812 



NO, 30 

WIRE WRAP 

WIRE SINGLE 

STRAND 
100' ...11.40 



CRYSTALS 
1 643 &OD0 
7.000 6.144 
3.000 S 000 
3,679 10 000 
4.000 18.000 
5.000 tS.432 
70 000 

3,50 ua. 



40D1 .40 

4002 40 

4006 .80 

4007 .40 

4008 70 
4000 .50 

4010 .60 

4011 ,4i 

4012 .45 

4013 ,60 

4014 70 

4015 .80 

4016 .00 

4017 1.00 
4013 .70 
4019 7D 
4070 BO 
4021 BO 
4077 1 .00 

4023 40 

4024 ,70 

4025 .40 

4026 .65 
40Z7 .60 



40» 80 

4029 ■ 00 

4030 LV; 

4034 1,7$ 

4035 t 00 
4040 100 
4D47 00 

4043 90 

4044 90 
404B 1.20 
4047 t SO 

4049 00 

4050 00 

4051 1 DO 

4052 100 

4053 l.DQ 
+060 1 do 
4066 TO 
4068 50 
4060 50 

4070 50 

4071 50 
407? 50 
4076 l-. 



4077 SO 

4081 40 

4082 40 
4903 BO 
4090 1 75. 
4501 'vi. 
4503 ISO 
4510 100 
451-1. 1.00 
4St4 1.26 

4515 1 50 

4516 E.40 
4&TS 100 
4520 1.20 
452S 1.00 
4639 1.25 
4663 80 
4595 76 
74COT 4& 
74C02 jq 
74C04 50 
74C08 50 
74C10 .49 



74CI4 70 
74C20 40 
74CJ7 80 
74C4J 1.00 
74CJ6 l.OQ 
74C83 1.26 
74C8& 1,40 
74C8B, 70 
74C93 ?0 
74C1S4 2S0 
74CI67 1.76 
74CI60 1 20 
74C1&1 1 IS 
74C163 1.15 
74CI73 75 
J4CIM ' 15 
74C17& 1.19 
74C192 1.3d 
74C193 1 75 
74C901 00 
74C907 1 00 
74C314 1.75 
74CS21 3 95 



74S0Q .40 

74502 .40 

74503 ,40 

74504 70 
74S0G .EO 
74SOB .50 

74510 .40 

74511 .46 
74S1E .BO 
74SM .45 
74S30 .40 
74533 .80 
74S4J3 .B5 
74S51 .70 
74S74 1.10 



74S3S 
74559 
745112 
745133 

745135 
745t3fl 
745 130 
745140 
74S1&1 
745163 
745 1&7 
745168 
7451S1 
745163 



1.10 
.BO 
2.20 



1-10 
1.25 
1.1.0 
1.70 
1.26 
1.10 
1.25 
1-26 
1.75 
1.40 



745174 
745175 
745181 
745182 
745194 
745 105 
746240: 
745241 
745267 



1.40 
1.40 
2.20 

1.75 
1,10 
1.60 

1-00 



745280 

745373 
74S374 



LINEAR CIRCUITS 



DAQOSEQ 3.7b 
TUW2CP - .06 
TUJ64CM- 1.60 
TU072 -1.2* 
LM2Q1 - .76 
LM3017746 .30 
LM307 — .30 
LM30S 
LM310 
LM311 
UM319 
LM324 
LM339 



-1,10 

- .80 

- 1.30 



LF361 

LF 355 



LM361 
LM370 



- EO 

- .90 

- .BO 

- 1.75 

- 1.00 



LW377 - 

LIU35Q - 
LM0$4 - 
LM386 - 
LM387 - 
LF338A- 
LM393 - 
LM5E6 - 
LM556 - 
555 
556 
666 
&67 

7090 - 
LM710 - 
711CH - 
733 
741CV - 



1.50 
1.20 
1.60 
1.20 
1.25 
3.60 



1.26 
1.26 
U2fl 



747 - .50 
CA768 - 1.76 



LM1310 -1.60 
LM1301 - I 00 
1456 - .50 
1455 - .50 
UrUSG* - 1.76 
LM2901 - .95 
GA3018 - 1.B5 
CA3G7BAT-1.50 
CA305$ - .75 
CA3C89E - 1.75 
AD270QLD 4.06 
CA3140 - 1.00 
39flO - .50 

LM3909 _ .go 
4V36 - ,86 

US 595 A i.sc; 

LM13050 - .95 
B700CJ _ 5.S6 
CA30S0 - 1.00 



TOGGLE "" " BPDT-1.M 

SWITCHES 70» - DPDT - CEWTEBOfFl BP 

IN414SUN914) 15/1.00 

L1411-1R OiETECTOR 3/*1.00 

FP 100 PHOTO TRANS * .60 

RED LED'h T S/41.00 

VEU GREEW w AM BER LARGE LED - * T, - 6/*1 ,00 

REP-GflEEN BIPOLAR LED * .90 

RED-YELLOW BIPOLAR LED. .8 .90 

MLED92.IRLED t ,40 

MR014B PHOTO DAflL XTOR t ^0 

MCT20PT0 ISOLATORS * 60 

1 WATT ZENERS; 3.3. 4.7, 5.1, 5.6, 6.B, 
%X 9.1. 10, 12. ISr 16, Of 22V 6/41.00 



4164-2 - $6.25 
4164-15- 100/$660.00 
4116-3 - 100/$100,00 
2114-3 - 100/$100.00 



2N38MPFET 

IN545TNFET 

2N264* UJT 

ER 900 TRIGGER DIODES 

2N602SPHOS UJT. . 



% 45 

5 .45 

$ .45 

4 '51 ,00 

. S .65 



□ ISC CA FACET OR S 

1UF 1SV 10. 51 00 1C0S8CC 

0IUF35V 16.(1 CO 100/S500 



pfllMTCD CIRCUIT BOARD 
4'. ffTXHJBlE SIPEP EPOJCY BOAH PEO ' '..'THICK 

».eo**. . s.'«.eo 



FULL1 

PHV 


WAV 

2A 


E BF 

6A 


1DGE 

2SA 


I2Y DC RELAYS 
TTLSm 


100 






140 


S,P, IJQOohm coil 


200 


n 


i 30 




.76 


400 


■; :-:i 


: 64 


330 


D.P. 400 Dhm coJI 


600 


' .v. 


180 


4ltS 


96 



SILICON POWER RECTIFIERS 



FLAT 
RIBBON 
CABLE 

GRAY 
28 gauge 

26 conductor 
.60/fl 

40 conductor 
.SO/ft 



DIP SWITCHES 

CT5 3B 4 4 POSITION 75 
CTS K» 7 7 POSITION 95 
CTSHB B ePOSITION 35 
CT5HS10 10POSITION1.25 



DIP 
SOCKETS 20 PIN .26 
SPIN .10 22 PIN .26 
14PIN.15 24PIN.2S 
16PIN.18 28PIN.36 
18 PIN .20 40 PIN .40 



WIRE WRAP 

SOCKETS 
M PiH 

1 6 PIN 
IS PIN 
20 PIN 
24 PIN 

a pin 

40 PIN 



.46 

.50 
.65 
SO 

1.10 
1.25 



20KV DIODES 

250ma, $1.95 



DB CONNECTORS 
DB3P - »2.00 0B25P - S2.40 
DBSS - 3 00 DB25S, 3:.:, 
HOODS- 1 10 HOODS- 1-10 



PHV 


1A 


v. 


l£A 


EiOA 


125A 


2*3A 


100 


m 


M 


.36 


.90 


5.00 


6 00 


200 


IV 


,17 


.50 


1.30 


7.00 


9 00 


400 


»i 


.25 


,66 


IS 


10.00 


12.00 


eoo 


:• 


30 


<y.' 


jog 


I3.r30 


1E00 


'»:>-• 





S 


1.00 


2.X 


1B.O0 


■tVOQ 



1.3 3 CO 20.00 aw 



REGULATORS 

LM330K . »5.75 

LH3I7T .. . »1.36 

7a.06.JtU2.. t .40 

723 t .BO 

320T6.12.1Sor24f .85 
LM337T. SI.95 



323KllAI405l...-t1-7B 

LM306S » .75 

340T-S, 6. 8, 9. II. 

15,18ffWV ...» .75 
LAS1412 - 12V 

3A .13,95 



TANTALUM 

22UF35V 5 'si .00 



47UF35V 
.68UF35V 
1UF20V 
2.2UF20V 
3.3UF20V 
4.7UF35V 
6.8UF20V 4;$1.00 
10UF20V - S ,40 
22UF10V - * .30 



5/S1.00 

5.' ST. CO 
5'sl.W 

i.'si.co 

4,»1.00 
47$ 1-00 



CAPACITORS 


15UF1EV 


31* 1.00 


30UF6V 


B/S1.0O 


33UF 15V 


* ,50 


47UF20V 


$ .85 


6SUF1EV 


$1,00 


120UF6V 


$ .75 


200UF2OV 


$1.75 


15UUF16V 


$1,30 


330UF10V 


$1.76 



40 cin Ena6»aAjio cdnh 

14 PIH EaaizooAfin CONN 3W 

2B PIN EDO EBOAflO CONN J-.SQ 

BO FIN n I &Q [3N CABLE KJNTJ i tA 

50 PIN Fl I BO ON CM LB CON N 3 'X> 

m PIN fl I EBON CAB L E CONN 3 00 

3-! I'lN niBBC-N CABLt .Hi.'Ur. 7 Jt 

3Q PIN fllBBON CABLE COW tBJ 

2Q PIN HiSBQN CABLE CG.VN 200 

TRANSISTOR SPECIALS 

»f130?PNF > OETO4 t « 

2W*CHtAPWGErO^ SVtl.W 

HEPJJfflH - WPGE TO-3 * •■• 

tip ill | .M T*1» 41 » 

2wa»NWSW^c«i«CPovrtfl n.* 

MPHrjdnCMftF7flANSlST0aNPN » .7ft 

2H4MI PHP & TO-3 * 1 00 

T|P29»PftPS . * M 

2N2222 NPN & TO H 7:tl .» 

2N2S07PNPS'TD-1I : n K 

2nT3fl»NPN3'TO-3 * W 

:?.3TC4;'4?n:.- T OX . 7.'llOO 

2N39»PNPKTOfa 7. ; H.ffl 

2Nfl1WPf.P5.TQ2M I .» 

TlP32flP!NP&T022a t .* 

TIP3JPNPSI t % 

TIP121PNPS-UH * .» 

TIPH1NPN5LHT •l<n 

eura *i » 

DP52HH - KJALPOWEfl DAflL « » 

MJO06$T I S> 



TTLICSERfES 



7400 3& 

7401 30 
?402 3B 

7403 .30 

7404 ,50 

7405 &0 

7406 40 

7409 « 

7410 .30 

7411 .30 
741? .30 

7413 .46 

7414 .75 
7410 1 10 
7417 1.10 
7420 .30 

7425 30 

7426 .30 

7427 .30 
7430 .30 
7432; 00 
7437 50 
743S 1.10 
7440 30 
744? .00 
7445 I DO 
7440 80 
7443 SO 
7450 3D 
7472 40 
74J3 46 



7474 SO 

7475 50 
7470 .45 

74BO 45 

7483 &0 

74B5 ,70 

74BO .55 

7490 50 

7*31 55 

7492 55 

7493 55 
7404 60 
7436 .55 
74i30 SO 
74107 50 
741 1G 1.50 

74121 45 

74122 GO 

74123 55 
74125 50 
74120 46 
74145 GO 
74343 1 10 

74150 1.10 
74161 .60 

74153 SO 

74154 1,50 
74165 .€0 
74157 60 
74160 .85 
74101 .'65 

74151 .70 
74163 70 



■30 



74169 60 
74165 &C 
74160 BO 

74170 l.BD 
74173 .76 
741 74 .BO 
74175 70 
7417$ 75 
741BO T.flO 
741fl T 1 S70 
74162 
74 590 
74131 30 
741 Kf .30 

74103 ,79 

74104 35 
741&5 .46 
74136 .76 
74199 1.25 
74221 1.00 
74773 .85 
74279 G0 
74293 65 
74366 BO 
74337 BO 
74300 BO 
75326 1.50 
754S2 l.QS 
9001 76 
0602 .79 
8T26 T.4fl 
8T2B 1 40 
BT9B I. ID 



74LS SERIES 



74 L SOO .40 

T4L4501 40 

74L5TJ2 40 

7.*LW3 40 

74LS04 TQ 

J-LMt 70 

74E-30S ,70 

741.609 SO 

MVStO 40 

74LS11 4fl 

74 LSI 2 40 

74 LSI 3 65 

74 LSI 4 .30 

74 LSI 5 .50 

74LS20 .40 

74L£2t .40 

74LS2? ,40 

74L525 55 

74LS27 .EO 

74LS30 .50 

T4LS30 40 

74LS32 1.10 

74LS3I -50 

74LS36 M 

74LS40 40 

74L&12' .70 

74LJ47 .BO 

T4L561 40 

74L534 .40 

74LS73 .SO 

74LS75 1 25 

74LS76 BO 

74LSH3 60 

T4l.ES"' .00 

74LSS6 .00 

74L^JO .90 

74LE92 70 

74LS93 70 

74L35 .90 

74LS86 .00 
74LS10T 5S 



74LS1D9 70 

T4LS112 ,60 
74LSH3 60 
74LS114 60 

74 LSI 23 1.10 
74 LSI 20 60 
74LS133 90 
74LS13B .75 

J4U1-J? .913 
74L513S t.25 
74LSU& 1 49 
74L5147 1.95 
74L5161 .70 
74L31&3 70 
74LS155 SO 
74 LSI 56 .GO 
74 LSI 57 60 
74LS155 EO 
74 LSI SO .00 
74L51Q1 ..90 
74LS1B2 m 
741.SN0 90 
74LS164 .90 
741.5165 ,90 
T4-L5-I K 1 90 
74L5I60 -.-'.I. 
741^170 1.90 
74 LSI 73 ^0 
74 LSI 74 ,90 
74 LSI 76 .« 
74LS1B1 I <& 
74 LSI 90 .90 
74E.S1S1 00 
74E.S192 90 
74L5193 .90 
741,5134 i CO 
74L5t35 90 
74LS199 .90 
74LS197 90 
74L522I 1 50 
74LS24G 1 .M 



74LS241 1,50 
74LS242 1.50 
7JLSM3 IM 
74LS244 3.25 
74L6245 J.35 
74LS74B 95 
J4LS247 1.50 
74L524B ISO 
74LB251 .70 
74LR53 -30 
74UJ57 .70 
741,5250 .80 
74LS259 2 00 
74L9260 1.76 
741S266 .70 
74L5373 1.60 
74LS27B 60 
74L52SQ| l.BO 
74L5203 60 
74LS230 1.20 
74LS2B3 M 
74L529B 1.20 
74LS320 1 00 
74LS37i 3.50 
74LS306 90 
74LS3&G 90 
74L5367 1.25 
74LS3&3 SO 
;JLE373 ?CC 
T4LS374 2-30 
74LS377 2.00 
T4L53SQ W 
74LS300 1 10 
74 L 5333 1 tO 
74L530B 2 50 
J4l.5C.25 1.75 
74LS566 1 50 
74LM7Q 1 20 
S1LS97 l.BO 
BlLSfl 1-50 



MULTi TURN TRIM POTS 

SOOHM 6K 

iooohm 3/$2,00 10K 

1000 OHM 



50 K 



POSTAGE AATES 
ADO 10K FOR OflDEBS UNQt Ft *26.00 
ADO 5* FOH ORDEftS UrTWCEN 125 W & 1500 
ADD 3S FOR ORDERS ABOVE *£0 00 



TERMS f06 CAMOfliDGE *MSS SEKD CHECK SEND i 3* FOR 0J« CATALOG 

Oft MO*EV OflMR MINJWUM TEUP^ONt FEATufllNG TFW+SlSTQflS b 

COD PUPCHASC OFiDIR OR CHARGE »20 00 HECTiflERS 1*5 HAMP5H1HE 

MINIMUM MAIL OHDUP *5 00 ST CAMBRIDGE, MASS 02tM 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE. MASS. 02143 



TEL. (617) 547-7053 

ME SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF HECEIPT 

TOLL FREE 1 .800-343-5230 

FOR OBDEBS ONLY 



CIRCLE 34 ON FREE INFORMATION CARD 



CIRCLE 23 ON FREE INFORMATION CARD 



m 

□TJ 

13 

c 
> 

3 



131 



4i6a 



64K DYNAMIC 
200 NS 



*5« TMM2016 



2KX8 STATJC 
200 NS 



STATIC RAMS 



to 
g 
z 
o 
rr 

H 
O 




132 



1101 

5101 

2102-1 

2102L-4 

2102L-2 

2111 

2112 

2114 

2114-25 

2114L-4 

2114L-3 

2114L-2 

TC5514 

TC5516 

2147 

TMS404.4-4 

TMS4044-3 

TMS 4044-2 

MK411S 

TMM2016-200 

TMM2016-150 

TMM2016-100 

HM6116-4 

HM6 116-3 

HM51 16-2 

HM61 16LP-4 

HM8116t.P-3 

HM6116LP-2 

Z-6132 

HM6264 



256 14 
2SS X 4 
1024 I 1 
1024 X 1 
1024 X 1 
250x4 
250 I 4 
1024x4 
1024 1 4 
1024x4 
1024 X 4 
1024 x4 
1024 X 4 
2048 x 6 
4098x1 
4036 X 1 
4096x1 
4096 X 1 
1024 x 8 
2046 X 8 
2040 ll 
2040x8 
2048 x 8 
2040x8 
2048 X 8 
2048x8 
2048 x a 
2048 X 8 
4096 X B 
0102x0 



LP ! Low Power 



(450 n.) 

(450ns) (cmot) 
(450ni) 
(450ns) (LP) 
(250nt) (LP) 
(450ns) 
(450ns) 

(450nt) 81 

(250ns) 8/1 

(450(1.) (LP) 8/1 

(300ns) (LP) 8/1 

(200ns) LP) 8/1 

(850ns) (cmot) 
(250ns) (cmos) 
(SSna) 
(450ns) 
(300 ni) 
f200ns) 
(250n>) 
(200 ns) 
(150ns) 
(irjOnii 

(200nt) (tmoi) 
(150ns) (cmos) 
(120ni) (cmos) 
(200ns) (cmos)(LP) 
(150ns) (cmos)(LP) 
(120ns) (cmoi)(LP) 1 
(300ns) (Ostet) 1 

(150ns) (cmos) 4 

Qtlal ! Quasi -Static 



EPROMS 



(702 


258x8 


(1lli) 


4.50 


2701 


1024 i 


(450 m) 


3.95 


2758 


1024 X • 


(450 ns) (5v) 


5.95 


2718 


2048 i a 


(450 ns) (Sv) 


3.95 


2718-1 


2048 X 8 


(3S0ns) (5») 


5.95 


TMS2516 


2040 x B 


(450nt) (5v) 


5.50 


TMS2716 


2048 X 8 


(450m) 


7.95 


TMS2532 


4098x8 


(450ns) (5f) 


5.95 


2732 


4098x8 


(45 On J) (5v) 


4.95 


2732-250 


4098x8 


(250ns) (5») 


8.95 


2732-200 


4008x8 


(200ns) (5v) 


11.95 


2732A-4 


4098 i 8 


(45 Oris) (5v) [21 vPGM j 


8.95 


2732A 


4008x8 


(250ns) (5v)(21vPGM) 


9.85 


2732A-2 


4096x8 


(200n*) (5vj(21vPGM) 


13.95 


2784 


0192x8 


(450ns) (5v) 


8.95 


2784-250 


0192x3 


<2S0nt) (5v> 


7.95 


2784-200 


0182x8 


(200ns) (5v) 


19.95 


TMS2564 


8192 xi 


(450n>) (S«) 


14.95 


MCM68764 8182 X 8 


(450ns) (5v) {24 pin) 


39.95 


MCM68766 8192x8 


(360ns) (5v)(24prv)(pwron.) 


42.95 


271 2 B 


15384 x 


(300ns) (5v) 


29.95 


5v * Single 


5 Vol! Supply ilvPQM -■ Program al 21 Volts, 











EPROM ERASERS 



r DYNAMIC RAM, 


TMS4D27 


4096 X 1 


(250ns) 


UPD411 


4098 t 1 


(300ns) 


MM5280 


4096 X 1 


(300ns) 


MK4108 


8192 x 1 


(200ns) 


MM5298 


8192 X 1 


(250ns) 


4116-300 


16384 x 1 


(300ns) 


4118-250 


16384 x 1 


(250ns) 


4116-200 


16384 i 1 


(200ns) 


4110-150 


16304 i 1 


(150ns) 


4116-120 


16384 X 1 


(120ni) 


2118 


16384 i 1 


(150ns) (5v) 


M K -1 332 


32760 X 1 


(200ns) 


4164-200 


65536 i 1 


(200ns) (5v) 


4164-150 


65536 I 1 


(150ns) (5v) 


MCMS665 


65536 i 1 


(200ns) (5v) 


TMS4164-15 


65536 X 1 


(150ns) (5») 




5V ■ single 


5 volt supply 



1.99 
3.00 
3.00 
1.95 
1.85 
8/11.75 
8/7.95 
8/12.95 
8/14.95 
8/29.95 
4.95 I 
9.951 
5.95 
6.95 I 
8.95 
8.95 I 



PE-14 
PE-14T 
PE-24T 
PL-2S5T 
PH-125T 
L.PH-320T 



Intensity 

(uW/Cm') 

8.000 

8,000 

9.600 

9,600 

17.000 

17.000 



83.00 I 
119.00 I 
175.00 1 
255.00 
349.00 
SSS.OoJ 



computer managed inuentoru 
- virtually no bach orders! 
ueru coniDetltiue prices! 
Friendly start! 

Fast seruice - most orders 
shipped u/ltldn 24 hours! 



r 6800 ^ 


680OO 


43.95 


6800 


2.95 


1 6602 


7.95 


6803 


19.95 


1 8008 


13,90 


6803E 


14.95 


6809 


11.95 


6810 


2.95 


8820 


4.35 


6821 


2.95 


[8828 


14.95 


6840 


12.35 


[6843 


34.95 


I 6844 


25.35 


16845 


14.95 


[6847 


11.95 


6850 


3.25 


[6852 


5.75 


|6860 


7.95 


6875 


6,05 


|6880 


2.25 


[6883 


22.95 


| 68047 


24.95 


| 68488 


19.95 


6900 ■ 


1MHZ 


| 68 BOO 


10,95 


1 68B02 


22.25 


1 G6B09E 


29.95 


1 66B09 


23.95 


1 68B10 


6.95 


1 68B21 


6.95 


1 88B40 


19.95 


1 66B45 


19,95 


1 68B50 


5.95 


L 6SB00 


'2 MHZ . 



6500 



6502 


4.95 


6504 


6.95 


6S05 


8.95 


6507 


0.95 


6520 


4.35 


6522 


6,95 


6532 


9.95 


6545 


22.50 


6551 


11.85 


2 MHZ 




6502A 


6.95 


6 522 A 


9.95 


6532A 


11.95 


654SA 


27.35 


6551 A 


11.95 



r disc 




CONTROLLERS 


;1771 


16.95 


1791 


24.95 


1783 


26.95 


11795 


29.95 


1797 


43.95 


2791 


54.95 


2793 


54.95 


2795 


59.95 


2797 


59.95 


6843 


34.95 


8272 


39.95 


I UPD755 


39.95 


i MB8876 


29.95 


| MH8877 


34.95 


1691 


17.95 


^2143 


18.9^ 



7 8000 ^ 


8035 


5.95 


8039 


5.95 


INS-6060 


17.9S 


INS- 8 07 3 


43.95 


8080 


3.95 


8035 


4.05 


8065A-2 


11,95 


8086 


24,95 


8007 


CALL 


8088 


29.95 


8080 


99.95 


8155 


6.95 


81 55-2 


7.95 


8156 


6.95 


8185 


23.95 


8185-2 


39.95 


8741 


23.95 


8748 


24.95 


L8755 


24.95j 



8200 



CRT 

I CONTROLLERS 



6845 


14.95 


6SB45 


1 9.96 


HO46505SP 


15.95 


6847 


11.95 


MC1372 


6.95 


68047 


24.95 


8275 


29.95 


7220 


99.95 


CRT5027 


19.95 


CRT5037 


24.95 


TMS991BA 


39.95 


DPS350 


49.95, 



8202 


24.95 


8203 


39.95 


8205 


3.50 


8212 


1.80 


8214 


3.85 


8218 


1.75 


6224 


2.25 


3226 


1.80 


8228 


3.49 


8237 


19.95 


8237-5 


21.95 


8238 


4.43 


8243 


4.45 


8250 


10.95 


8251 


4.48 


0253 


6.95 


0253-5 


7.95 


9255 


4.49 


8255-5 


5.25 


8257 


7.95 


8257-5 


6.95 


8259 


6.90 


8253-5 


7.50 


8271 


79.95 


8272 


39.95 


8275 


29.35 


8279 


8.95 


8279-5 


10.00 


8282 


6.50 


82a 3 


6.50 


8284 


5.50 


8286 


6.50 


8287 


6.50 


9288 


25,00 


,9289 


49.95. 



Z-80 

2.5 Mhz 



ZOO- CPU 

zeo-CTC 

Z80-DART 
Z80-DMA 
Z80-P1O 
Z80-SIO/0 

zoo- si o/i 

Z80-SIQ/2 
Z80-SIO/9 



4.0 Mhz 

ZSOA-CPU 4 

Z80A-CTC 4 

280A-DART I 

Z60A-DMA IS 

Z80A-PIO 4 

Z80A-SIO/0 1S 

ZBOA-SIO/1 1; 

Z80A-SIO/2 1i 

ZBOA-SIO/9 1i 

6.0 Mhz 

zaoB-CPU s 

Z80B-CTC 13 

Z80B-PIO 1! 

ZSOB-DART 11 

ZSOB-SIO/2 31 

21 LOG 

ZS132 34.95 I 

.Z6671 39.9sJ 



l.h t a 1 

32.768 khz 


KLd 

1.95 


1.0 mhi 


3.95 


1.843! 


3.95 


2.0 


2.95 


2.097152 


2.95 


2.4576 


2.95 


3.2768 


2.35 


3.579545 


2.85 


4.0 


2.95 


5.0 


2.35 


5.0680 


2.95 


5.185 


2.35 


5.7143 


2.85 


6,0 


2.35 


6.144 


2.95 


6.5536 


2.95 


B.O 


2.95 


10.0 


2.95 


10.738835 


2.95 


14.31818 


2.95 


15,0 


2.95 


16.0 


2.95 


17.430 


2.95 


18.0 


2.95 


19.432 


2.95 


20.0 


2.95 


22.1184 


2.95 


^2.0 


2.95 



CMOS 



UARTS 

I AY3-1014 

AY5-1013 

AY3-1015 

PT1472 

TR1S02 

2350 

2651 

I M 6402 

IM6403 
| INS9250 1 

GENERATORS 

BIT-RATE 



MC14411 

BR1941 

4702 

COM5016 

COM8116 

HM5307 



11.95 
11.95 
1 2.95 
16.95 I 

10.35 
10.95 I 



FUNCTION 

I MC4024 3.95 I 

LM566 1.49 1 

XR2206 3.75 

Ls038 3.95J 



MISC. 

I UPD7201 

TMS33532 

ULN2003 

3242 

3341 

MC3470 

MC3480 

11C90 

95H90 

2513-001 UP 
,2513-002 LOW 



^~ CLOCK 




CIRCUITS 


MM5314 


4.35 


MM5369 


3.95 


MM 5375 


4.35 


MM58167 


12.95 


MM58174 


11.35 


MSM5832 


3.95J 



KEYBOARD 
CHIPS 

) AY5-2376 11.95 1 

AY5-3S00 11.95 I 

LAY5-3600PRO (1.95 J 



4528 


1.19 


4531 


.95 


4532 


1.95 


4538 


1.95 


4539 


1.95 


4541 


2.64 


4543 


1.13 


4553 


5.79 


4555 


.35 


4558 


.95 


4581 


1.35 


4582 


1,95 


4584 


.75 


4585 


.75 


4702 


12.95 


74C00 


,35 


74C02 


.35 


74C04 


.35 


74C0S 


.35 


74 CIO 


.35 


74 CI 4 


.59 


T4CZ0 


,35 


74C30 


.35 


74C32 


.39 


74C42 


1.39 


74C48 


1.99 


74C73 


.85 


74C74 


.65 


74C76 


.80 


74C83 


1.95 


74CB5 


1.35 


74C66 


.39 


74C69 


4.50 


74C90 


1,19 


74C93 


1.75 


74C95 


.33 


74C107 


.89 


74C1S0 


5.75 


74C151 


2.25 


74C154 


3.25 


74C157 


1.75 


74C160 


1.19 


74C1S1 


1.19 


74C162 


1.19 


74C163 


1.19 


74C164 


1.39 


74C165 


2.00 


74C173 


.79 


74C174 


1.19 


74C175 


1.19 


74C192 


1.43 


74C193 


1.49 


74C195 


1.39 


74C20O 


5.75 


74C221 


1.75 


74C244 


2.25 


74C373 


2.45 


74C374 


2.45 


74C901 


.39 


74 C 90 2 


,85 


74C903 


.85 


74C905 


10.35 


74C906 


.95 


74C907 


1.00 


74C90B 


2-00 


74C909 


2.75 


74C910 


3.35 


74C911 


8.95 


74C912 


8.35 


74C914 


1.95 


74C915 


1.19 


74C918 


2.75 


74C920 


17.95 


74C921 


15,95 


74C922 


4.49 


74C923 


4.95 


74C925 


5.95 


74C926 


7.85 


74C923 


7.95 


74C929 


13.35, 



JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

E Copyright 1983 JDR Microdevlcci 



VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th„ 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS. Mini muni order 510. For shipping, and handling includ 
52 50 lor UPS Ground and 5350 lor UPS Air Orders over 1 lb an 
foreign orders may require additions! shipping charges — pleas 
contact our sales department lor the amount. CA residents mui 
include 6' , sales tan. Bay Area and LA residents Includes Vi. Price 
subject To change without notice. We at^ nol responsible to 
typographical error*. We reserve the right to limit quantities and ti 
sub all lute manufacturer. All merchandise subject to prior sale. 
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2114 450NS 8/$995 21 11 



250 NS 



8/$10 95 



74LS00 



74S00 



741.300 


.24 


T4LS173 


.99 


74LS01 


.25 


74LS174 


.55 


74LS02 


.25 


74LS1T5 


.66 


74LS03 


.25 


74LS191 


2.15 


74LS04 


.24 


74LS199 


8.95 


74LS0S 


.25 


T4LS190 


.99 


74LS0S 


.26 


74LS191 


.69 


74LS09 


.29 


T4LS192 


.79 


74LS10 


.25 


74LS193 


.79 


74LS11 


.35 


74LS194 


.59 


74LS12 


.35 


74LS195 


.69 


74LS13 


.45 


74LS19G 


.79 


74LS14 


.59 


74LS197 


.79 


74LS15 


.35 


74LS221 


.89 


74LS20 


.25 


74LS240 


.95 


74LS21 


.29 


74LS241 


.99 


74LS22 


.25 


74LS242 


.99 


74L526 


.28 


74LS243 


.99 


74LS27 


.29 


74LS244 


1.29 


74LS28 


.35 


74LS24S 


1.49 


74LS3G 


.25 


74LS247 


.75 


T4LS32 


.29 


74LS248 


.99 


T4LS33 


.55 


74L3249 


.99 


74LS37 


.35 


74LS251 


.59 


74LS39 


.35 


74LS253 


.59 


74LS40 


.25 


74LS257 


.59 


74L342 


.49 


74LS259 


.59 


74LS47 


.75 


74LS259 


2,75 


74LS48 


.T5 


74LS260 


.39 


74LS49 


.75 


74L9269 


.55 


74LS51 


.25 


74LS273 


1.49 


74LS54 


.29 


74LE275 


3.35 


74LS55 


.29 


74LS279 


.49 


74LS63 


US 


74LS2BD 


1.98 


74LS73 


.39 


74LS293 


.89 


74LS74 


.35 


74LS290 


.99 


74LS7S 


.39 


74LS293 


.89 


74LS76 


.99 


74L5295 


.99 


74LS78 


.49 


74LS299 


.89 


74LSB3 


.50 


74LS299 


1,75 


74LS8S 


.59 


74LS323 


3.59 


74LS86 


.39 


74LS324 


1.75 


74LS90 


.55 


74LS352 


1.29 


74LS91 


.59 


74LS353 


1.29 


74LS92 


.55 


74LS363 


1.35 


74LS93 


.55 


74LS364 


1.95 


74LS95 


.75 


74LS365 


.49 


74LS98 


.59 


74L536S 


.49 


741. S J 07 


.39 


74LS367 


.45 


74LS109 


.39 


74LS369 


.45 


74LS112 


.39 


74LS373 


1.39 


74LS113 


.39 


741. S 374 


1.39 


74LS114 


.39 


74LS375 


.95 


74LS122 


.45 


74LS377 


1.39 


741. S 123 


.79 


74LS379 


1.19 


74LS124 


2.90 


74LS379 


1.35 


74LS125 


.49 


74LS385 


3.90 


74LS126 


.49 


74LS386 


.45 


74LS132 


.59 


74LS390 


1.19 


74LS133 


.59 


74LS393 


1.19 


74LS136 


.39 


74LS395 


1.19 


74LS137 


.99 


74LS399 


1.49 


74LS138 


.55 


74LS424 


2.95 


74LS139 


.55 


74LS447 


.95 


74LS145 


1.20 


74LS490 


1.95 


74LS147 


2.49 


74LS524 


3.99 


74LS148 


1.35 


74LS640 


2.29 


74LS151 


.55 


74LS645 


2.20 


74LS153 


.55 


74LS669 


1.69 


74LS154 


1.90 


74LS669 


1.99 


74LS155 


.59 


74LS670 


1.49 


74LS156 


.59 


74L5674 


14.9S 


74LS157 


.65 


74LS682 


3.20 


74LS158 


.59 


74LS683 


3.20 


74LS160 


.59 


74LS694 


3.20 


74LS161 


.65 


74L3685 


3.20 


74LST62 


.69 


74LS698 


2.40 


74LS163 


.65 


74L5689 


3.20 


7-: LSI 64 


.69 


81 L 595 


f.49 


74LS165 


.95 


81U596 


1.49 


74LS166 


1.95 


81LS97 


1.49 


74LS1ES 


1.75 


81LS9S 


1.49 


74LS169 


1.75 


2SLS2521 


2.80 


74LS170 


1.49 


2 5 LS 2.569 


4.25 



74 $00 


.32 


74S02 


.35 


74S03 


.35 


74S04 


.35 


74S05 


.35 


74S0S 


.35 


74S09 


.40 


74S10 


.35 


74S11 


.35 


74S15 


.35 


74S20 


.35 


74S22 


.35 


74S30 


.35 


74S32 


.40 


74S37 


.99 


74S3B 


,B5 


74S40 


.35 


74S51 


.35 


74S54 


.49 


74S65 


.40 


74S74 


.50 


74585 


1.99 


74S86 


.50 


74S112 


.SO 


74S113 


.50 


74S114 


.55 


74S124 


2.75 


Interface 1 


8T26 


1.59 


9T29 


1.89 


8TBS 


.89 


8T86 


.89 


8T97 


.39 


8T98 


.89 


DM8131 


2.95 


DP8304 


2.29 


055833 


2.25 


DS8835 


1.99 


DSB836 


.99 


058837 


1.85 


,058636 


1.30, 


SOUND 


CHIPS 



74S132 
74S133 
745134 
74S135 
745138 
74S139 
74S140 
74S151 
74S153 
74S157 
74S159 
74S161 
74S162 
74S163 
74S168 
74S169 
74S174 
74S175 
74S181 
74S182 
74S188 
745189 
74S194 
74S195 
745196 
745197 
74S20I 



9000 



9316 
9334 
9369 
9401 
9601 
9602 
L.96S02 



74S22S 
74S240 
74S241 
74S244 
74S251 
743253 
74S257 
74S258 
74S260 
74S273 
745274 
74S275 
745280 
74S287 
745299 
74S2B9 
74S301 
748373 
74S374 
74S381 
74S387 
74S412 
74S471 
74S472 
74S474 
74S482 
74S570 
745571 



VOLTAGE 
REGULATORS 



7400 



7805T 


.75 


790ST 


.85 


78M0SC 


.35 


7906T 


.85 


7808T 


.75 


7912T 


,85 


781 2T 


.75 


791 5T 


.85 


78 1ST 


.75 


7924T 


.85 


7824T 


.75 


7905K 


1.49 


7B05K 


1.39 


791 2 K 


1.49 


7812K 


1.39 


791 5 K 


1.49 


7815K 


1.39 


7924 K 


1.49 


7824K 


1.39 


79L05 


.79 


7 9 LOS 


.59 


79L12 


.79 


78L12 


.89 


7SL15 


.78 


781.15 


.69 


LH323K 


4.95 


7SH05K 


9.95 


UA7SS40 


1.95 



VISA 



76477 
7648S 
76489 
AY3-8910 
AY3-B912 
IMC 3340 

[CONNECTORS] 

HS232 Male 2.50 

RS232 Female 3.25 

RS232 Hood 1.25 

L.S-100ST 3.95J 



EXAR 




X R 2206 


3.751 


XH 2207 


3.75 1 


XR 2209 


3.75 1 


XR2211 


5.25 1 


XR 2240 


3.25J 



INTERSIL 

ICL710G 9.95 1 

1CL7107 
ICL7660 
ICL8038 
ICM7207A 
LlC M 720 8 



FEDERAL EXPRESS 



r-HMH*: 



AUAILABLE! 



UISIT DURING 



UllJliiili iT= ■ 



RETAIL STORE HOURS 
SATURDAY 10 to 3 



= TO-220 K ' 

L = TO-92 

IC SOCK 

9 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 

28 pin ST 
40 pin ST 
64 pin ST 4.25 call 

ST = SOLDERTAIL 

8 pin WW .59 .49 

14 pin WW .69 .52 
16 pin WW .69 .58 

15 pin WW .99 .90 
20 pin WW 1.09 .98 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 

29 pin WW 1.69 1.49 
40 pin WW 1.99 1.80 

WW = WIREWRAP 

16 pinZIF 5.95 call 
24 pin ZIF 7.95 call 
28 pin ZIF 8.95 call 

ZIF ■ TEXTOOL 
(Zero Intertlon Force) 



7400 


.19 


74123 


.49 


7401 


.19 


74125 


.45 


7402 


.19 


74126 


.45 


7403 


.11 


74132 


.45 


7404 


.19 


74136 


.50 


7405 


.25 


74143 


4.95 


7406 


.29 


74 145 


.80 


7407 


.29 


74147 


1.75 


7408 


.24 


74148 


1.20 


7409 


.19 


74 150 


1.3S 


7410 


.19 


74151 


.55 


7411 


.25 


74153 


.55 


7413 


.35 


74154 


1.25 


7414 


.49 


74155 


.75 


7416 


.25 


74157 


.55 


7417 


.25 


74159 


1.65 


7420 


.19 


74160 


.95 


7421 


.35 


74161 


.69 


7425 


.29 


74163 


.69 


7427 


.29 


74164 


.95 


7430 


.19 


74165 


.85 


7432 


.29 


741 69 


1.00 


7437 


.29 


74167 


2.9S 


7433 


.29 


74170 


1.66 


7442 


.49 


74173 


.75 


7445 


.69 


74174 


.89 


7446 


.69 


74175 


.89 


7447 


.69 


74177 


.71 


744 B 


.69 


74181 


2.25 


7451 


.23 


74184 


2.00 


7473 


.34 


74185 


2.00 


7474 


.33 


74191 


1.1S 


7475 


.45 


74192 


.79 


7476 


.35 


74193 


.79 


7482 


.95 


74194 


.85 


7483 


.50 


74195 


.65 


7485 


.59 


74197 


.75 


7486 


.35 


74198 


1,35 


7489 


2.15 


74221 


1.35 


7490 


.35 


74246 


1.35 


7492 


.50 


74247 


1.25 


7493 


.35 


74259 


2.25 


7495 


.55 


74273 


1.95 


7497 


2.75 


74276 


1.2S 


741 00 


1.75 


74279 


.75 


74107 


.30 


74388 


.65 


74109 


.45 


74357 


.65 


74116 


1.55 


74368 


.65 


74121 


.29 


74393 


1.35 


J4122 


.45 







LINEAR 



RCA 



LM301 .34 

LM301K .79 

LM307 .45 

LM306 .69 

LM308H 1.15 

LM309H 1.95 

LM309K 1.25 

LM310 1.75 

LM311 .64 

LM311H .69 

LM312H 1.75 

LM317K 3.95 

LM317T 1.19 

LM318 1.49 

LM319H 1.59 

LM319H 1.90 

LM319 1.25 
LM320 (see 79O0) 

LM322 1.65 

LM323K 4.95 

LM324 .59 

LM329 .65 

L.M331 3.95 

LM334 1.19 

L.M335 1.40 

LM336 1.75 

LM337K 3.95 

LM337T 1.95 

LM338K 6.95 

LM339 .99 



LM340 (Ki ] 

LM348 

LM350K 

LM350T 

LM35S 

LM359 

LM376 

LM377 

LM378 

LM379 

LM38G 

LM3SQN-B 

LM381 

LM3S2 

LM383 

LM384 

LM386 

LM387 

LM389 

LM390 

LM392 

LM393 

LM394H 

LM3MH 

NE531 

NE555 

NE55B 

NESS8 

NE561 : 

NE564 



LM5G5 

LM566 

LM567 

NE570 

NE571 

ME 590 

NE592 

LM709 

LM710 

LM711 

LM723 

I.M723H 

LM733 

LM741 

LM741N- ■ 

LM741K 

LM747 

LM749 

LM1014 

LM1303 

LM1310 

MC1330 

MC1349 

MC1350 

MC1358 

MC1372 

LM1414 

LM145B 

LM1498 

LM1489 

LM1496 



LM1558H 

LM1800 

LM1S12 

LM1830 

LM1871 

LM1S72 

LM1877 

LM19S9 

LMIS96 

ULN2003 

LM2877 

LH2879 

LM2900 

LM2901 

LM3900 

LM3905 

LM3909 

LM3911 

LM3914 

LM3915 

LM3916 

MC4024 

MC4044 

RC413B 

RC4151 

LM4250 

LM4500 

RC4558 

LM13080 

LM 13600 

LM13700 



CA 3023 : 

CA 3039 1 

CA 3046 1 

CA 3059 i 

CA 3060 1 

CA 3065 1 

CA 3090 1 

CA3081 1 

ca: 



TL494 
TL496 
TL497 
75107 
75110 
75150 
75154 
75198 
75189 



CA3092 
CA 3083 
CA30B6 
CA3089 
CA3096 
CA3130 
CA3140 
CA3145 
1.19 



Tl 



75365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 



Bl FET 



TL071 
TLD72 
TL074 
TU081 
TL0S2 
TL083 



H ■ TO-5 CAN 



TL084 
LF347 
LF351 
LF353 
LF355 
LF356 
1.40 



LED DISPLAYS 



HP 5082-776 
MAN 72 
MAN 74 
FND-357 (359) 
FND-500 (503) 
FND-507 (510) 
TIL -311 4(7 



cc 



.270- HEX W/LOGtC 9.951 



CENTRONICS 

I IDCEN36 Ribbon Cable 36 Pin Mile 

J O CE N3 6.' F fl i bt>on C a bl e 38plnFemile 
I CEN36 Solder Cup 36 Pin Mile 



DATA ACQUISITION 



AHCOS00 
ADC0804 
ADC0809 
ADC0817 

Ldacoboo 



15.55 DAC0S08 

3.49 DAC1020 

4.49 DAC1022 

9.95 MC1408L6 

4.95 MC1408L8 



ALL MERCHANDISE 100% GUARANTEED 



DIP 
SWITCHES 

4 POSITION .85 

. 5 POSITION .90 

6 POSITION .90 

7 POSITION ,95 

i 8 POSITION .95 , 
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ORDER TOLL FREE 800-538-5000 800-662-6278 na 



DISK DRIVES 

TANDON 

TM10O-1 SV." (FOR IBM) ss/dd 229.00 
TM10O-2 51V (FOR ISM) DS/DD 259.00 

SHUGART I 

SA 400L 55*" (40 TRACK) ss/oo 199.95 
SA 400 5H" (35 TRACK) SS/DD 1 89.95 

PERTEC 
FD-200 b»- ss/dd 179.95 

FD-250 5v," dstod 199.95 

MP1 
MP-52 6W (Fon ibm) ds/dd 249.00 

NOTE: Please Include sufficient amount 
for shipping on above Items. 



1N751 
1N759 
1N41« 
IN 4001 
KBP02 
KBPCU 
L.VM48 



DIODES 

5.1 volt rener 
12.0 voltiener 
(1N914) switching 
400PIV rectifier 
200PIV LSamp bridge 
400PIV 1.5amp bridge 
Dip- Bridge 



RESISTORS 

V. WATT 5% CARBON FILM ALL 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

.1000 PCS. SAME VALUE .015 J 



BYPASS CAPS 



.01 UF DISC 

.01 UF MONOLITHIC 

.1 UFDISC 

..1 UF MONOLITHIC 



EDGE-CARD 
I CONNECTORS | 

S-100 ST 
S-100 WW 
72 pin ST 
72 pin WW 
50 pin ST 
44 pin ST 
U4 pin WW 



VISA 



MasterCard 



CABINETS FOR 5W DISK DRIVES 



CABINET #1 *29.95 

DIMENSIONS 8% x 57* x 3'tW' 
COLOR MATCHES APPLE 
FITS STANDARDS'//' DRIVES, 
fNCL SHUGART 
INCLUDES MOUNTING 
HARDWARE AND FEET 



NOTE: Please Include sufficient amount for 
Lshlpping on above lt«ms. 



CABINET #2 *79.00 

* COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 11 14 x 5% x 3'V 

* +5V @ 1 AMP, +12V @ 1.5 AMP 

* FITS STANDARD 5Vi" DRIVES 

* PLEASE SPECIFY 
GRAY OR TAN 



miCRODEUICES 



nil 



miCROPRICES 



MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
Over 800 pages of manufacturers data 
sheets on most commonly used IC's. 
Includes: 

* TTL — 74/74LS and 74F 

* CMOS 

* Voltage Regulators 

* Memory — RAM, ROM, EPROM 

* CPU's — 6800, 6500, Z80, 80 B0, 
8085, 8086/8 

* MPU support & interface — 
6800, 6500, Z80, 8200, etc. 



TRANSISTORS 



100/6.001 

100 12.00 1 

100,3.00 1 

100/1S.00J 



r LED LAMPS " 




1-99 100-up 


RED 


,10 .09 


JUMBO 




GREEN 


.18 .15 


JUMBO 




YELLOW 


.19 .15 


LED 




Mounting 




t-lardware 


.10 .09 j 



r OPTO-ISOLATORS^ 


4N26 


t.00 


MCA-7 4,25 


4N27 


1.10 


MCA-2S5 1.75 


4N29 


.69 


IL-1 1.25 


4N33 


1.75 


ILA-30 1.2S 


4N3S 


1,25 


ILQ-74 2.75 


4N37 


1.25 


HI1C5 1.25 


; MCT-2 


1.00 


TIL- T l 1 1,00 


LMCT-6 


1.50 


TIL-113 1.T5, 



2N910 

MPS918 

2N21D2 

2N2218 

2N221SA 

2N2219 

2N2219A 

2N2222 

PN2222 

MPS2369 

2N24S4 

2 N 290 5 

2N2907 

PN2907 

2 N 3055 

3055T 

2N3393 

2N3414 

2N3563 

2N35B5 

PN3565 

MPS3638 

MPS 3640 

PN3643 

PN3644 

MPS3704 



MPS3706 

2N3772 

2N3903 

2N3904 

2N3906 

2N4122 

2N4123 

2N4249 

2N4304 

2N44D1 

2N4402 

2N4403 

2N4957 

PN4916 

2N50B6 

PN5129 

PN5139 

2N5209 

2N6028 

2N6043 

2N6045 

MPS-A05 

MP3-A06 

MPS-A55 

TIP29 

TIP31 

TIP32 



RIBBON CABLE 


CONTACTS 


SINGLE COLOR 


COLOR CODED 


V 


10' 


r 


10' 


10 


,50 


4.40 


.83 


7.30 


16 


.55 


4.80 


1.00 


8.80 


20 


.65 


5,70 


1.25 


11.00 


25 


.75 


6.60 


1.32 


11.60 


26 


.75 


6.60 


1.32 


11.60 


34 


.98 


8,60 


1.65 


14.50 


40 


1.32 


11.60 


1.92 


16.80 


, 50 


1.38 


12.10 


2.50 


22,00 







D-SUBMINIATURE 








DESCRIPTION 


SOLDER CUP 


RIGHT ANGLE 
PC SOLDER 


IDC 
RI8FJON CABLE 


HOODS 


MALE 


FEMALE 


MALE 


FEMALE 


MALE 


FEMALE 


BLACK 


GREY 


ORDER BY 


HBjOC- 


DBxxS 


DBxxPR 


DBxxSR 


IDBjcxP 


IDBxxS 


HOOD-B 


HOOD 


CONTACTS 9 
15 
25 
37 
50 


2.08 
2.69 
2.50 
4.80 
6.06 
Fort 

M 


2,66 
3.63 
3.25 

7.11 

9.24 

rder instn 

OUNT 


1.65 
2,20 
3.00 
4.83 

ct ions see 

NGHA 


2 ia 

3,03 
4.42 
6.19 

"IDC Con 

RDWA 


3,37 3.69 
4.70 5.13 
6.23 6.84 
9.22 10.08 

nectors" below. 
RE 1.00 


1.25 


1.60 
1,60 
1.25 
2.95 
3.50 



IDC CONNECTORS 



DESCRIPTION 



SOLDER HEADER SOLDER HEADER 



WW HEADER 



RIGHT ANGLE 

WW HEADER 



RIBBON 
HEADER SOCKET 



RIBBON 
HEADER 



RIBBON 
EDGE CARD 



ORDER BY 



IDHxxS 



IDHxxSR 



IDHxxW 



IDHxxWR 



IDSxx 



IDMxx 



IDExx 



ORDERINGINSTRU CTI ONS: I nsert the n u m ber of contacts < n th e position marked '' xx" of the "order by" pa rt nu m ber I i sled Example: A 1 pi n right ang le solder style 
header would be IDH10SR, 



JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS; Minimum order 510, For shipping and handling Include 
$2 50 lor UPS Ground and S3 50 tor UPS Air. Order! over 1 lb and 
foreign orders may require additional shipping charges — please 
contact our sales department lor the amount. CA residents must 
include 6 : sales lax. Bay Area and LA residents include 6 , Prices 
subject to change withoul notice We are not responsible lor 
lypographical errors We reserve the righl to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 
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FOR APPLE COMPUTER USERS 



JDR Microdevices 



Hfl 



GET SLIM IN 1984! 

JDR HALF-HEIGHT DISK DRIVE 

*— -"-$23995 

^PPLE 11+ 
$4495 

gCESALE! 

$49951 



* 40 Track Controller and DOS 
Available (Call for Price) 

JDR 16K RAM CARD FOR APPLE II 

* 2 YEAR WARRANTY 

Kit with Instructions $40.95 

Bare PC Card S14.95 

JDR COOLING FAN CLEARAN( 

* With Surge Protection 

* Quantities Are Limited! 



OTHER ACCESSORIES FOR APPLE II 

THUNDERCLOCK $129.95 

* Real-Time Clock Calendar * Software Included 
* Mountain Software Compatible 

* BSR Control Options Available 

l KRAFT JOYSTICK $39.95 j 



mcromax MANIA 

VIEWMAX-80 NOW ONLY M59 95 

• 80 Column Card for Apple II + 

• Video Soft Switch 

* Inverse Video * 2 Year Warranty 

VIEWMAX-80e NEW $ 1 29 95 

• 80 Column Card for Apple lie 

• 64K RAM Expandable to 128K 

64K RAM Upgrade $47.60 

GRAPHMAX $ 129 95 

* Hi Resolution Graphics 

* Printer Card 

* Centronics Parallel Interface 
Graphmax with Color 

& Zoom Options $149.95 



MA SYSTCMS 

|FD-35DISK DRIVE $229.95 

* Shugart Mechanism — Made in U.S.A. 
* Direct Replacement for Apple Disk 11*1 Year Warranty 

CONTROLLER CARD $69.95 

* One Year Warranty 

APPLE COMPATIBLE POWER SUPPLY 

* Use To Power Apple-Type Systems 

* +5V@5A +12V@3A 
-5V@.5A -12V@.5A 

* Instructions Included 




$7995 



MasterCard 



VISA 



-PERISOFT 



FEDERAL EMPRESS 



sUll'JIHtt 



AVAILABLE 




■■ PRINTERLINK 

* Low Cost Centronics 

Parallel Interlace with $KQflQ 
Cable and Manual W 35J MW 

MESSENGER 

* Serial Interface 
Connects Virtually 

Any Serial Device SQQOO 

* Includes Cable l »5j;j , ' u 

TIMELINK 

* Real-Time Clock 

Calendar with Alarm $QAQ0 
Feature WQ||ww 

1 ALL WITH ONE YEAH WARRANTY 



i;*.-*,*;-:^.,- 



MONITORS 



MONOCHROME 

BMC BM 12AUW GREEN 12' NEW *89.95 

BMC BM 12AUV 18 MHZ AMBER S 139.95 

NEC JB1201M- 20 MHZ GREEN *1 69.00 

ZENITH ZVM-121 -15 MHZ GREEN $ 99.00 

COLOR 

BMC BM-AU9191U COMPOSITE 13" S 279.00 

AMDEK color i - composite s 335.00 



NO C.O.D. ORDERS PLEASE 



VERBATIM 
DATALIFE 
DISKETTES 

SS/DDsmscfiii 

29.951 

SS/DD ig jot n 

29.951 



r NASHUA DISKETTES 


SV." WITH HUB RING 




MD1 SOFT SECTOR. SS'SD 


. 19.95 


MD1D SOFT SECTOR. SS'DD 


. 26.25 


MD2D SOFT SECTOR. DS'DD 


. 30.75 


MD2F SOFT SECTOR, 




DS'QUAD DENSITY 


45.00 


MD110 10 SECTOR HARD. SS'SD . . . 


. 19.95 


MD210O 10 SECTOR HARD. DS.'DD 


30.75 


8" WITHOUT HUB HING 




FD1 SOFT SECTOR. SS.'SD 


. 24.75 




. 30.00 


FD2D SOFT SECTOR, DS/DD 


. 36.75 



JDR Microdevices 

1224 S. Bascom Ave. • San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 



c CopyngM 1983 JDR MUcrodevice* 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order (10- For snipping and handling include 
$2.50 lor UPS Ground and S3, 50 lor UPS Air. Orders over 1 lb. and 
foreign orders may require additional shipping charges — please 
contact our salea depart men I lor Ihe amount. CA residents must 
Include fi*Vi tales tax . Bay A rea and LA retJ dents i n c lu de 6 ■ . " i Pri cei 
subject to change without nolke. We are not responsible tor 
typographical errors. We reserve the right to limit quaniJtlei and to 
substitute manufacturer. All merchandise subject lo prior sale. 
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COMPUTERS - VIDEO - STEREO - TEC 

Build this 

DIGITAL IC TESTER 

tor I'our workbench 

How lo __ 

ETCH PC BOARDS 

at home 

Back to school series 

OP-AMPS 

How lo properly use them / fr 

HOW 10 / 

INTERFACE uPROCESttj 

and make them useful ' 

Build a j|.,. puis: 

LOW-BAND CONVERTER 

anil listen in below 535 kH. bum** 



This will be coming to 
you when you subscribe 
, lo Radto-Electionics: 

• HELPFUL CONSTRUCTION 
l» ARTICLES 

• NEWS ON NEW 
TECHNOLOGY 
L • FASCINATING HOW 
TO DO IT ARTICLES 

, • HOW YOU AND 
ki THE COMPUTER 
i CAN BE FRIENDS 
NEW AUDIO 
DIMENSIONS 
FOR YOUR 
PLEASURE 

' • TV WONDERS 
\ FOR YOUR 
"* FUTURE 

* AND you 

also get 

regular 

i MONTHLY 

FEATURES 



Get it cdl! 

Radio-Electronics covers all aspects of the fast 
moving electronics field . . . featuring 
COMPUTERS • VIDEO • STEREO • TECHNOLOGY 
• SERVICE • COMMUNICATIONS • PROJECTS 

Subscribe today to Radio-Electronic*. Don't miss a 
single issue and... you save as much as SI 3. 03 oft the 
newsstand price. 

When you select one of the subscription otters listed on the 
handy coupon — you'll be assured ol having your copy 
reserved even il It sells out on the newsstand. Make sure you 
gel all the excitement in every issue ot Radlo-Elactronlcs. 

every month, by filling in and mailing the coupon, today 



Every Month! Get the Best-Mail Today! 

Mail to: Radio -Electronics, 

P.O. Box 2520, Boulder, CO 80322 



D 1 year— 12 Issues only 514,97 

(You save $6.03 oil newsstand price.) 



□ Payment Enclosed 
D Bill Me 



□ 2 years— (Save More) — 24 issues — S38.P7 
(Save SI 3,03 oil the newsstand price.) 



Name. 



(please prini) 






Address. 



City. 



. State. 



Oiler Valid in us Funds Only 

Allow *■& weeks lor delivery ol lust iEsvtt 



. Zip Code. 



Canada add S3 CO per year 

All other eountties add 5? 50 per yoar 



CO 
O 

z 
O 

CE 
r- 

o 

LU 



< 

rr 
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SEI, Inc. 



SOLID STATE STEREO 
REVERBERATION AMPLIFIER 



Sp*clffciik)n« * Total hsrmomc distortion 

I ess than. OSS* F raquoncy response lOHzio 

50K H* *ldB • S/N Ration 90dB» fteverber* 

alion timeO 1o3 sec • Input 150MV/5QK ohm 

* MaX. mput 2V ■ Accepts input from taps. 

phono, or flux. 

Includes and LED Reverb L&vet display Kit 

cornea with all electronic components. irar*a- 

former ind instruction*, and 19" rack mount 

cabinet 

Model TA-2400 $89.95 



64? Academy Drive • Northbrook, Illinois 60062 

For information {312 j 564-0104 • To order outside Illinois 1-800-323-1327 



I 



AMATEUR MICROWAVE 
Receiver System 
1.9-2.5 GHZ 

MICROWAVE 

RECEIVER 

SYSTEM 

■ Commercial gride construe! ion ■ Sturdy 
Parabolic aluminum redactor antenna* High 
gain 50 dBl • Line ol light distance 45 miles? 

* Complete system, .power supply, cable, as- 
sembled reflector antenna, and downconverter . 

• Downconverter mounted in attractive cabi nel . 

90 day warranty on PS-S! 
PS5 Assembled ... $109.95 
Kit Form $ 79.95 



Microwave Preamp! 



NEW 
KIT 

Us e with PS-3 K rt. Ad ds 20-25 Ob gain lo boost 
reception distance, 

• Lo* Noise 

• High Gain 

a Can be used with all existing atop sigh 
board receivers' 

• 1 B-Z.5 flHZ Freq flange 

PS-4(Klt) $34.95 



SOLID STATE STEREO 

GRAPHIC EQUALIZER 

PRE AMP KIT 



Spec.llciE.oni: » Total Harmonic Distortion 
Less I han 0.05%* I ntermodulahon Distortion 
rjOH* 7KHi ■ 4 1 SMPTE Method) Las* than 
0,00/fr* Frequency Response. Overall IQHZ'** 
lOOKHz +0 2dB— IdB • RlAA Curve Devia- 
lion. (Phono, *0 2dB -0 2d8 [30Hz-^ \5KHz) 
■ Channel separation (at rated output ikhj) 
* Phono. Tuner. Aux and Tape Monitor better 
ihg.ii 7QdB * Input sensitivity and impedance 
1 1 KM: for rated output). 
Phone: 2 MV 47 K oh ma Aux lSOMVSOKohms 
Tuner: 130MV 50K ohms Tap*: 130MV 50K 
ohm*. Graphic Equalizer Control: ID Band 
Slide Control, Frequency Bands: 31 SHz 
G3HI 125H; 250Hi: 500Hz, IKHi: 2KHi, 
AKHl 8KHI 1 6K H* a 1^ with gn panel Mice tor 
tor Phono Tuner Aux 1 and Aux 2 Power 
Supply: 117 VAC Kn comes with aJl electronic 
component* transformer, instructions and a 
19* rack mount type metal cabinet 



TA-2500 (Kit) 



$119.00 



20 STEP LED POWER 
LEVEL INDICATOR KIT 

This new stereo level indicator lut consiataof 
40 3-eoJor L£D>lO indicate sound lev el output 
ol your ampiiJ«er from -S7 dB to dB Comes 
with an h it"Mclive Silk screen pnnted panel 
Hai selector switch lo allow fJoaung or 
gradual output indicting. Kit include* all parts. 
Front panel and power aupoly 

TT-J5 IHt) 

$34.95 



* 



SPY EAR 

A wry popular device as- 
signed to listen to sounds L 
ratcM through rooms or 3 

ft. thick concrrte waJla. 
Place listening sensor agarnst wall and 
earphone in oar. Adjust volume control! 
Cle*rly hear things you may not want icH 

CM-8 $89.95 



INFRA-RED 
REMOTE CONTROL 

t SWITCH KIT 

tItf|aaaaa w Infra-red Remote Con' 
%■!■ irol Swrtch can be u»Cl 
^ ,,,,,, ■ to control appliances 
up to 500 W 
The TK-41 hs$ effective control up to 10 
meters. No antenna needed Features litest I C 
controller which excludes miortarences from 
light or AC pulte signal 

TK-41 Kit $24.95 



STEREO AMP KIT 
160 Watt Total sow ♦ sow 

This is a solid state all transistor circuitry on 

board stereo amplifier Power output employs 
2 pairs Ol matching Darlington transistors 
7 H O loss than .OSS between DC to 200 KHz 
Power supply requires 30 VCT 2 amp- FMR 

TA^WZ 

$09,95 

Transformer 
(optional) 

$9.95 




UHF TV PREAMP 



—if 



FEATURES: 

• 26 dB garni 

• Kit 



Your reception will dramatically improve! This 
unit will enable you to pull In signals you never 
knew were there* For both indoor and outdoor 
use. Input and output impedance 75 ohm. No 

adjustment; Easy assembly, 

JH-0 Kit $23.95 



R.F. 

MODULATOR 



Combine both audio and video output onto 
channel 3 or 4 olyourT.V. set.Singta J.C. chip 
(MC 1374) makes for q utefc and easy ass embly 
Single adjustment control 1 A musl lor every 
video recording or computer enthusiast 

VH-OKIt $19.95 



LOW TIM DC STEREO 
PRE-AM KIT TA-2SO0 

Incorporate* stale of D.C. d#*lgn that g.vM a 
.f*qutney r«pcmi* fitmCHj- 10CKH*- SdB, 
* Features lone defeat swii.cn. loudness, 
treble, rmdkrange bass balance. • Contains 
quad BtFetop-amplo develop TH D o' 005% 
at rated output * Input sensitivity phone 2.5 
WV tunw. aux. tape play lOLaVtV^iOOK* Power 
supply ' 15 vott DC at 2A Kit comes with 
regu la led pow w aiu pply, al I you need is a 1 5-20 
VCT t amp XFMR 

TA-2S0O 

ONLY 

$44.50 

KFMR 

$4.50 ea. 




PHILIPS 

VAR ACTOR TUNER 
Comes wrth adaptor beam 
to directly replace Mitsumr 
tuner* Can use this with any 
board drilled for Mitsumir 
High gain and phenomenal 
picture qua lily 

Spedlscalkmt: - Free Range; UHF 4 70-8OO 
mH£ • Oulput: Channel 3 • Input 75 ohm 
• Gam IS dS 

ELC 1045 




$23.95 




DIGITAL 
MULTIMETER 

• %■-.• digil LCD mater 

• Input impedsnce 20 Onm 

• hFE measurement 

• DC .£% accuracy 

• OCA up to 10 amps 

• Leads and battery included 



MIC-3300A ... 
Carrying Case 



S59.95 
$ 9.95 



Add 10% shipping on orders under $35.00. Orders over $35.00, add 5%. 
Catalogs 1 . 00. Visa & Maste rchatge accepted. 
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POPULAR CHIPS 



LM301 

LM380 

LM386 

LM565 

MC 1 330 

MC 1 350 

MC 1 358 

MC 1 458 

MC 1 496 

LM 1889 

7805 

7808 

7812 

7815 

7818 

MV 2109 

2N2222 

MC1349 



.49 

1.29 

.89 

1.00 

1.25 

1.15 

1.25 

.49 

1.50 

2.50 

.SO 

.80 

.80 

.80 

.80 

.69 

.30 

1.79 



CHOKES 

.33 uti 33 uh 

.47 uh 100 uh 

15 uh IDmh 

18 uh 69eeach 



Cf ill 



VARI CAPS 
10-60 pf 79e each 
30 - 90 pf 79 C each 




MITSUMI 

LIES A55F 

VAHACTOR TUNER 

CHAN. 14-83 

300 ohm INPUT S17.95 



DELUXE PARTS 
#1 Reflittort a Trlmpolt 
6fl '. wan. 5%res<sicrs 4 
5PT-15 I QK trim pot j 1 
eacrt-S1,TS, 100,470. 
1 5K, 3 6K, 51 K. J70K. 
13-1.SK. 2-220, 3-1 00K. 
6-330. 6-I2K. 7-910, 9- 
3.3K. & 14-4. 7K 
SE 25 lich 
•2 C*p«cHor "A" 
Mortolythics - 1-560pt, 7- 
.lmfd, 4 K22m1d. 
Sllvor Micas -2-1Dpl. 4 1 
each of 43pf. nopf. 

560pf. 1200pt.3000or 
3M0pl. 

SS.95 Uch 

#3 Copactlor "B" 
Mylars 4. 001, 2-047. 29- 
.01 Rutin I lyllcs 3- 10 
mH 16V, 1-1000 mM S0V, 
1-2200 mid 35V. Disc 
Caps 1 each c<l 5. 12, 27, 
36. 110, 330p(, 2-120pl. 

3-39pf, 3-220p(. and 1 

Var I Cap 5-3Sp( 
$7.50 each 



ASSORTMENTS 

*4 Call 4 Choke* 

Ifiachof 15,33, and 1O0 
luhj microhenries 
chokes 1 -variable HF 
coil (same as 

•49A537MPC) 

S3, 25 each 

'5 Id, Sockets. & Semi's 
1 etch ol: LH565. 
MC 1 330. MC 1350, 
MC149S. LMieS9,781 2. 
761 8, 2N2222A. MV210S. 
heal jink 2-MC14S6, 4- 
1H4Q0:. 4-8 pin. 2-14 pin, 
1-16, 4 1-18 pin locket. 
(564 not Included) 
$11, SS each 

H6 Mlac. Hardware 
LED 4 holder, luae- 4 
holder, line cord, 
grommel, SPST switch. 
DPDT switch, 2-F61 
conn. 4 lugs, knob. -■■ 
spacers, 6-3Crews 4 nuts. 
2'- R G- 1 74. match Ing 
transformer w'nul 
55.95 each 



UNFAMPKIT 

25 do gain 

stnpline PC board 

using 

(2) 8FH-90S 

510.95 
power supply 
for above S3. 49 



MINI FAN 3.125" SQ 

40CMF 
115VAC-80hz 
REMOVED FROM SS> 
NEWEOUIP. 
TESTED S6.95 




NETWORK SALES, INC. 

2343 W. BELMONT AVE. 

CHICAGO, IL. 60618 

312-248-3202 

©COPYRIGHT 1963 NETWORK SALES. INC 



TERMS: Visa, M.C., Check. 

Money Order or COD (add 

S3. 00). Min. Order $10 00 Add 

$2,50 SAH lor USA, III. add 7% 
Tax. MAIL ORDER ONLY. 

Prices subject to change 
without notice. 

Phone Orders Welcome. 
WRITE FOR OUR MONTHLY 
UN-ADVERTISED SPECIALS 
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Electronics 

NUMBER ONE IN 

QUALITY 

SERVICE 

AVAILABILITY 

THE WORLD'S MOST 

COMPLETE PROFESSIONAL 

AND HOME ELECTRONICS 

ENTHUSIAST INVENTORY 

* Semiconductors + Memories 

* Microprocessors + Support Circuits 

* Microcomputer Systems + Peripherals 

* Passive Electronic Components 

* Hand Tools, Wire Wrapping, 
Soldering Equipment + Hardware 

NOW AVAILABLE — FREE 
1 983 80-page catalog 

A complete listing of products 
v and specifications 
;p 

--* Call, write or circle the 
~ — inquiry card for your 
—^ free copy today. 



P.O. Box 8000, Westboro, Mass. 01581 
CALL TOLL FREE: 1-800-343-0874 

Mass customers call (617) 366-0500 
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^^^^^■jij^^^^^i^i^i^j^ijj^jiji^i^j^^^^j^^i^^jjj)^^ 

| TECHNICIANS & SERVICEMEN f 

| COMPONENTS FOR YOUR MAINTENANCE & REPAIR WORK f 

I SPECIALS OUR LOW LOW PRICES % 



REPLACEMEMT FOR ECG®TYPES 



Z TYPE NO. TOUR CSST 

| 85 FOUR for .99 

$102A.... THREE for .99 

§123A FIVE for .99 

$ 123AP SIX for .99 

$ — 



TYPE NO. rrjUH COST 

125 SEVEN for .99 

159AP FOUR for .99 

177 EIGHT for .99 

199 FIVE for .99 



$ 

it TYPE NO 

1 124. 

I 128. 
1 129. 
f 130. 
1 152. 
$153. 
$ 154. 

$ 

$ 
$ 
S 
S 

s 
$ 
$ 
s 
$ 
$ 



SUPER SPECIAL (min. s pc. each) 

TDUB COST 

... .85 



45 
45 
SO 
40 
40 
BO 



TYPE NO. 

165. 
171. 
184. 
185. 
238. 
276. 
291. 



roufl cost 

. . 2.25 
. . .85 
.. .45 
.. .45 
. . 2.25 
. 6.95 
. . .95 



$ 

TOM CO IT e 

-90 i 
. . .55 I 

8-8 5 f 

9.95 ? 



2SC867A 

2SC1114 

2SC1308K 

AN214Q 

AN239A 

BA532 . . . 

GH3F.... 

HA1342A 



JAPANESE TYPES (min. 



TYPE NO. 

375.. 

506.. 

500A. 

523 

526A! '. ! * IfcM $ 

529 13.75$ 

712..... 1.25$ 
$ 



2.75 
3.25 
1.95 

1.45 
4.60 
1.80 
.89 
2.30 



HA1366W 

HA1377A 

LA4102 

M51515BL 

STK433 

STK435 

STK437 

STK439 



1.85 
2.90 
1.25 
2.95 
3.95 
3.95 
6.25 
6.50 



5 PC. EACH) 

STK0029 

STK0080 

TA7205AP 

TA7208P 

TA7222AP 

UPC1181H 

UP01182H 

UPC1185H 



COD ORDERS WELCOME ($25 MIN. ORDER) 
For Complete Component Catalog Call or Write 

DIGITRON ELECTRONIC 

* 110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 
$ Toll Free: 800-526-4928 In NJ: 201 -379-901 6 
9 

s 



3.80 $ 
9.99 * 
1.50 | 
1.85 | 
1.95 $ 
1.25$ 
1.25$ 
2.99$ 
$ 



•ECG IS A TRADE MARK OF PHILIPS ECO. 
DIGITH0N ELECTRONIC IS NOT ASSOCIATED IN ANYWAY WITH PHILIPS ECG. 



9 EpSp $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
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EXPERIMENTERS SPECIALS! 



\ 




Dual Sided, Dual Minidiskette Drive ■„■ supply 

& 2 TEAC . . .[w/SA-400 interlace) Mini-Floppy 
Drives in DEC case. 



WHILE THEY lASTIf! 

onus** 1 



250 



a 



9" Composite Video input CRT Monitor 

requires approx. 1 2 VDC (5 1 -2 A VDC in attrac- 
tive case. With schematics 



Tie* 



^9^ 



s 89 

Pfcw 



ed 




I/O IBM "SeleetPiE" T^pe-WPiter/Printep u „ tt s« d 

H/TIL inptll. driver transistors & solenoids. With . mrf\nn 
220 VAC, motors installed, plus used spare 60 c 
HZ, 1 10VAC motor included Free. With data. 



s 459 



e». 



CRT TePmiliBiS built by a major OEM, these 
terminals include 3 microprocessor boards (In- 
terface, CPU & CRT) plus composite video & 
switching power supply 48 K of rams, "Er- 
gonomic" design and more. Experimenter spec- 
ial, includes Data. Keyboard, RS-232 I/O plus 
much more. Seems to be quite powerful. 



only" 

S 28E 



Dual SMOG Mini-Floppy w/ powe rsuppi y tan, 

Z-80 controller board w/2716 roms, in Bur- 
roughs case. W/schematics 



Vnusea 

•am: 



We Oder New 1 USM FLOPPY DRIVES. DISK DRIVES. PRINTERS. I MORE HI BARGAIN PRICES" 
Write or Call tor Our LateSI Flyer NOWit! 



roducts & 

, eripherals 
nlimited 



WAREHOUSE IB Gfnmtc St . Hnvcrhill Mas.* QVS30 
MAIL ORDERS Box 204. Newton New Hampshire 03BS8 

617/372-8637 7 

Sorry Nu C oil eel Calls 
MasterCard & VISA Accepted 



-n 

m 

CD 
30 

c 
> 

3D 
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COMPUTER 
PRODUCTS, 

Inc. 



ORDER TOLL FREE 

(800) 
538-8800 

(CALIFORNIA RESIDENTS) 



M 



848-8008 



ei"lE 



MottorCotl 



^J\ 



TERMS: For shipping include 
$2.00 for UPS Ground or $3.00 
(or UPS Blue Air. S10.00 mini- 
mum order. Bay Area and Los 
Angeles Counties add 6Vz% 
Sales Tax, other California resi- 
dents add 6% Sales Tax. We re- 
serve the right to limit quantities 
and substitute manufacturer. 
Prices subject to change without 
notice. 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara, CA 95050 

(408) 988-0697 




STATIC RAMS 



2101 


250l4|450ru 






1.90 


51 m 


266 1 4 (450hi| ([mail 


Ml 


2102-1 


1024 1 1 (469m) 


.00 


2102L-4 


1024 1 1 (460m) (IP) 


.06 


2102L-2 


102411 (250ni) (LP) 


1.45 


2111 


296 1 4 (450m) 


2.45 


2112 


290 1 4 (450m) 


2.95 


2114 


1024 1 4 (450m) 


0/9.90 


2114 25 


1024 1 4 (759ml 
1024 I 4 (450nil (LP) 


9/9.95 


2114L-4 


0711.96 


21141-J 
2114L-2 


1B24 x4 (300m) (LP) 

102414 (200ml (LP) 


0/12,45 
1/12 95 


2147 


4096 J 1 (55m) 
409611 (450(11) 


4.90 


THS4044-4 


3 40 


TMS4044-3 


4096x1 (300ntl 


Ml 


IMMNU 


4096 1 1 (200m) 


4.48 


HMtU 


1024 IS (25031) 


9.90 


IMBM-M 


204511 (20031) 


4.10 


TMM2015-190 


204116 (150m) 


4.90 


TMM20I 6-100 


2048 i « ilOOnl) 


6.10 


H Mil 16-4 


2041it(200nI)(C3Mi) 


4.70 


HM6116-3 


2046 1 6 {190m) limn) 


4.90 


HM6116-2 


204Si( (120til) (imoi) 


Ml 


HHS116LP-4 


2046 1 1 (200m) limn (LP) 
2046 1 6 (ISOmj (tnwiJOP) 


5.90 


HM6116LP-3 


6.90 


HM6116LP2 


2046 it (12031) (em as) (LP) 


9.99 


Z-0132 


4006 1 6 (300ni) (DiIjI) 


33.96 


LP - IH Powai QiUI . 0ujit-5ll!!( 


DYNAMIC RAMS 




IMS4B7 


409611 (25031) 


1.95 


LiPDfll 


409611 (300311 


2.99 


■MM 


409611 (30031) 


2.99 


MK4106 


519211 (20031 
1192 1 1 (25031 




1.90 


MM 5298 




1.M 


4118-300 


1630411 (300m | 


0/10.75 


4116-Z50 


1630411(250311 


0/10.99 


4116-200 


1630411(20031) 


0/11.99 


4116-150 


1530411(15031) 


0/13.95 


4116-120 


16304 1 1(12031) 


0/20 .95 


211! 


16304 1 1(15031) (Sv) 


4.M 


4164-200 


0603011(20031) (5v) 


5. S3 


4164-150 


65530 1 1(15031) (Sv) 
5V - tlngli S wall mpply 

EPROMS 


Ml 


1702 


256x1 |1vi| 


4,49 


am 


1D24x6(450m| 


3,90 


2756 


1024 X 6 (450ml (Sv) 
2040 1 1 145031) (S* 


5.90 


2716 


MO 


2716-1 


2040x0(35031) (5vl 


Ml 


imtiM 


2040 X 5 (45031) (5v) 


0.48 


TM 52716 


2043x5 (450ml 


7.90 


TM 52532 


4090 X 5 (450fl!| (5v) 


MO 


2732 


4096 X 5 45031 (Sv) 


4.M 


2732-250 


4096 1 6 (25031 


W 


6.90 


2732200 


4096 X 5 1200m 






10.09 


2764 


0192 x 6 |450u 
0192 x 5 1250m 






Ml 


2764250 






13.95 


2764200 


6192 x 6 (200m 






23.09 


mtnH 


6192 X 5 1450m 






16.09 


■HUM 


6192 X 5 (450m 




Sj(24 pin) 


30 09 


27121 


16304 I OClll 

5v fc Slngji 5 Volt Supply 

74LS00 


on 


74LS00 


.23 74LS173 


.00 


74LS01 


.24 74LS174 


.54 


74LS02 


.24 74LS175 


.54 


74LS03 


.24 74LS181 


2.10 


74LS04 


.23 74LS1S9 


9.90 


74LS05 


.24 74LS190 


.60 


74LS06 


.27 74LS191 


.00 


74LS09 


.20 74LS192 


.70 


74LS10 


.24 74LS193 


.70 


74LS11 


.34 74LS194 


.60 


74LS1! 


.34 74LS195 


.60 


74LS13 


.44 74LS198 


.76 


74LS14 


.SO 74LS197 


.70 


74LS15 


.04 74LS221 


.00 


HUM 


.24 74LS240 


.94 


74LS21 


.20 74LS241 


.90 


74LS22 


.24 74LS242 


,00 


74LS26 


.20 74LS243 


98 


74LS27 


.20 74LS244 


1.25 


74LS26 


.34 74LS24S 


1.49 


74LS30 


.24 74LS247 


.74 


74LS32 


.20 74LS240 


.90 


74LS33 


.04 74LS249 


.96 


74LS37 


.04 74LS2S1 


.50 


74LS30 


.04 74LS2S3 


.50 


74LS40 


.24 74LS2S7 


.50 


74LS42 


.40 74LS250 


.50 


74LS47 


.74 74LS298 


2.70 


74LS40 


.74 741.S260 


.00 


74LS49 


.74 744.S280 


.94 


74LS51 


.24 74LS273 


1.46 


74LS64 


.20 74LS275 


3.30 


74LS65 


.20 74LS279 


.40 


74LS03 


1.20 74LS200 


1.95 


74LS73 


.30 74J.S2S3 


-60 


74LS74 


.34 74LS290 


,06 


74LS75 


.30 74LS293 


.60 


74LS76 


.30 74LS296 


.90 


74LS70 


.40 74LS29B 


.BO 


74LS83 


.59 744.S2SB 


1.70 


74LSB5 


.03 74LS320 


3.45 


hum 


.30 74LS324 


1.70 


74LS90 


.54 74LS352 


1.25 


74LS91 


.00 74LS353 


1.25 














74LS92 


.54 


74LS303 


1.30 


74LS93 


.94 


74LS364 


1.00 


74LS95 


,74 


74LS365 


.40 


74LS90 


,00 


74LS368 


.46 


74LS107 


.30 


74LS387 


.44 


74LS109 


.30 


74LS388 


.44 


74LS112 


.30 


74LS373 


1.35 


74LS113 


.38 


74LS374 


1.35 


74LS114 


.30 


74LS377 


1.30 


74LS122 


.44 


74LS378 


1.1* 


74LS123 


.76 


74LS370 


1.30 


74LS124 


2.05 


74LS3BS 


1,08 
.44 


74LS125 


.40 


74LS3B6 


74LS126 


.48 


74LS390 


1.15 


74LS132 


.50 


74LS393 


1.19 


74LS133 


.58 


74LS395 


1.19 


74LS136 


.30 


74LS399 


1.49 


74 LSI 37 


.98 


74LS424 


2.00 


74 LSI 38 


.54 


74LS447 


,30 


74 LSI 39 


.54 


74LS490 


1.00 


74LS145 


1.15 


74LS624 


3.09 


74LS147 


2.45 


74LS640 


2.15 


74LS146 


1.30 


74LS645 


2.15 


74 LSI 51 


.94 


74L5668 


1.00 


74LS153 


.94 


74L5699 


1.09 


74LS154 


1.09 


74LS670 


1.40 


74LS155 


.00 


74LS674 


9.00 


74LS156 


.00 


74LS682 


3.1 E 


74LS157 


.04 


74LS683 


3.15 


MLS1M 


.90 


74LSS84 


S.15 


74LS160 


.00 


74LS6S5 


3.10 


74LS161 


.04 


74LS680 


2.30 


74LS162 


.00 


74LS689 


3.15 


74LS163 


.04 


74LS703 


23.05 


74LS164 


.00 


01L50G 


1.49 


74LS165 


.94 


81LS96 


1.40 
1.49 
1.49 


74LS166 


1.90 


OILS 97 


74LS16B 


1.70 


S1LS90 


74LS169 
74LS170 


1.70 


2SLS2521 


2,79 


6500 








1MHZ 






0502 .... 






. . . 4.90 


0504 .... 








0505 






. . , 8.00 


0507 






... 9.90 


0520 .... 






...4.30 


0522 






. . - 7.90 


6532 .... 






. . . 9.90 
.. 21.90 
..10.09 


0545 






0551 








2 MHZ 






6502A . . . 






... 8.90 


0522A . . . 






...9.90 


8532A ... 






.. 10.99 


6545A . . . 






. . 28.99 








.. 10.99 




3 MHZ 






65028 ,., 


6800 




. . 13.99 










6600 








6002 








6000 






. . 12.90 


0009E ... 






. . 18.95 


6009 .... 






. . 10.99 


0010 








0020 .... 






...4.30 


0021 






. .. 3.20 


6020 








0040 








0043 .... 






. . 33.95 


0044 






, . 24.85 
..13.95 


0040 






0047 








0050 






. . . 3.20 


0052 






. . 15.70 


0000 






0O02 






. , 10.05 
. . , 6.90 








0000 






.,,2.20 
. . 21.95 
, . 23.95 






60047 






E0400 . . . 









68 BOO . 
68B02 . 
66ES09E 
68B09 . 
EBB10 . 
B0BI1 . 
EOB46 
6SB50 . 



1MHZ 



. . 0.05 
.21.25 
. 20.99 
.20.95 
..0.90 
,.6.90 
. 18.96 
..5.90 



8000 



0035 

0039 .... 
INS- 8060 , 
IN 5-0073 

0080 

0095 

8085A-2 , 
0OS8 
0087 



0089 . . 
0155 .. 
0155-2 
0180 .. 
0106 .. 
0108-2 
8741 .. 
0740 .. 
0755 . . 



., 5.90 
..6.90 
. 16.98 
. 23,96 
..3.90 
..5.90 
. 10.95 
. 28,98 
.CALL 
. 38.98 
. 86.95 
..8.00 
..7.»0 
..8.90 
. 26.95 
. 38.98 
. 38.98 
. 23.98 
. 23.06 
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8200 

8202 23.BS 


8203 

8205 

8212 . 


38.95 

, . 3.45 

1.75 


8214 


, 3,80 














S22B 


3.45 


8237 

8237-5 


18.95 

20.85 


82*1 

8250 

82 5 1 


4.45 

4.40 

9.95 

4.45 


8253 

8257 


8.90 

7.90 

4.45 

5.20 

7.90 


8257-5 


8.90 


8259 


6.85 


8259-5 

szn 


7.43 


8272 




8275 




8279 




8279-5 


9.00 


8283 

8186 

8287 


8.45 

8.45 

6.45 







Z-80 
2.5 Mhz 



ZSO-CPU . . , 






ZiO-CTC . . . 






Z80-DART , . 






ZBO-DMA .. 






ZBO-PIO ... 






ZBO-SKV0 .. 






ZSO-SIO/1 . . 






Z80-SIOA2 . . 






ZS0-S1O/9 . . 




. 15.95 




4.0 Mhz 




Z80A-CTC . . 




. . 4.90 


ZSOA-DART . 
Z80A-DMA . 




10.95 
. 15.95 


Z80A-PIO . . 






Z80A-SIO/O . 
ZSOA-StOrt . 
ZSOA-StOtt . 
ZSOA-SIO'9 . 




. 15.95 
15.95 
15.95 


Z80B-CPU . 


6.0 Mhz 




Z80B-PIO .. 

Z80B-DART , 




. 12.95 
. 12.95 


ZBS71 


ZILOG 


. 33.95 


DISC CONTROLLERS 

1771 . 




1791 




. 23.95 


1793 




. 25.95 


1795 




. 48.95 
. 48.95 


2791 




. 53.95 


2793 




. 53.95 


2795 




. 58.95 


2797 




. 58.95 


S843 




. 33.95 


8272 

UPDTS5 ... 




38.95 
. 38.95 


MBM78 . . . 
MBBB77 ... 




28.95 
. 33.95 


18t1 




. 18.95 


2143 




. 17.95 


AV3-1014 . . . 


UARTS 




AY5-1013 , . . 






AM-1015 . . . 






PT-1472 




. . 9.90 


TR1602 






2350 

2651 

TMS6011 . . . 

IM6402 

IM6403 




.. 9.90 
.. 8.90 
..5.90 
..7.90 
.. 8.90 


INSB250 ... 

8T26 

8T28 

8T9S 


INTERFACE 


9.95 

, . 1.54 
. . 1.84 


8T96 

8T97 

8T9B 

DM8131 




.. .88 
.. .88 
.. .88 


DP8304 




. . 2.24 


OSBB35 

DS8B38 .... 




. . 1.94 
an 





■ 



VOLTAGE REGULATORS 


7805T 


.74 


790ST 


.84 


78M05C 


.34 


7908 T 


.84 


780BT 


.74 


7912T 


.84 


781 2T 


,74 


791 5T 


.84 


7S15T 


.74 


7924T 


.14 


7824T 


.74 


7905K 


1.44 


7605K 


1.34 


791 2K 


1.44 


7812K 


1.34 


791 SK 


1.44 


781 m 


1.34 


7924K 


1.44 


7824K 


1.34 


79105 


.78 


78L0S 


.68 


79L12 


.78 


78L12 


.6* 


79L1B 


.78 


78115 


.68 


LM323K 


4.90 


7BH05K 


9.90 


UA78S40 


t.90 


78H12K 


9.90 






C.T - TO- 220 


K 


- TO-3 L - TO-92 


DIP SWITCHES 




4 POSITION . 






. .. .84 


5 POSITION . 






... .89 
. . . .89 


S POSITION . 






7 POSITION . 






. . .94 


8 POSITION . 






. . .94 




IC SOCKETS 








1-99 


100 


8 pin ST 




.12 


.10 


14 pin ST 




.14 


.11 


18 pin ST 




.18 


.12 


18 pin ST 




.18 


.17 


20 pin ST 




,28 


.28 


22 pin ST 




.29 


.21 


24 pin ST 




.29 


.28 


28 pin ST 




.39 


.31 


40 pin ST 




.48 


.38 


84 pin ST 




4.20 


e*g 




ST - SOLDERTAIL 




8 pin WW 




.58 


.48 


14 pin WW 




.69 


.51 


18 pin WW 




.68 


,S7 


18 pin WW 




.M 


.89 


20 pin WW 




1.04 


.97 


22 pin WW 




1.34 


1.23 


24 pin WW 




1.44 


1.38 


28 pin WW 




1.64 


1.44 


40 pin WW 




1.94 


1.75 




WW ■ WIREWRAP 




18 pin ZIF 




6.70 


call 


24 pin ZIF 




8,90 


call 


28 pin ZIF 




9.95 


call 


ZIF - TEXTOOL (Zaro IriMrtlon Fore*) 




CRYSTALS 




32.738kfcz . . . 






.. 1.90 








, . 4.W 


1.8432 ..... 






..4.90 
. 3.90 
..3.90 
., 3.90 
. . 3.90 
..3.90 


2.0 






2.097152 . . . 






2.4578 






3.27*8 






3.579635 . . 






4.0 






6.0 






5.0688 






3.90 
. . 3.90 


6.165 






5.7143 ..... 






. . 3.90 


6.0 








6.1+4 






..3.90 


6.5536 






3.90 

3.90 

..3.90 


8.0 






10.0 






10.738635 . . . 






. . 3.90 


14.31818 .... 






3.90 
3.90 
3.90 
3.90 
. . 3.90 


15.0 






16.0 




17.430 






18.0 






18.432 






. . 3.90 


20.0 . . 






3.90 

3.90 

. . 3.90 


22.1184 ..... 






32.0 








RESISTORS 




tt WATTS- CARBON FILM ALL STANDARD VALUES 


FROM 1 OHM TO 10 MEG OHM 




50PCS...... 






. 1.25 


100 PCS 








iooo pes 






15.00 


APPLE ACCESSORIES 








129.95 


16 K Card 






42.50 
38 95 








Power Supply 






84.95 


RFMod 






24.95 
29.95 






Paddtos Apple 
ZfiO Card 






. 9.95 






129.95 


SCRG Switch-A-Slot ... 




19.95 


Patidto Adappte 






24.95 


Extend -A Slot. 






19.95 
224,95 
69.95 





















5V4" DISKETTES 
ATHANA OR NASHUA 

SSSD. 18.95 

SSDD 22,95 

DSDD 27.95 

PERISOFT 

ACCESSORIES FOR APPLE II & lie 
ALL WITH 1 YEAR WARRANTY BY 

PRINTERLINK 

CENTRONICS 

PARALLEL INTERFACE 

• Simple to use — No configuring required 

■ Use wtth any Centronics printer — EPSON , 

OKIDATA. etc. 

• Includes Cables. Manual 

$58» 
MESSENGER 

SERIAL INTERFACE 

• Connects to any RS-232 serial device 

• 8 switch selectable drivers for printers, 

terminals and modems 

• Includes Cable & Manual 

$98™ 
TIMELINK 

REALTIME CLOCK 

• Applications in fite management, word 

processing, communications, etc. 
• Exclusive Alarm Clock feature 
• Battery recharges automatically 

$83" 

NEW BUFFERLINK 

ADD-ON PRINTER BUFFER 

• No more waiting for printed output 

• Con n eels easily to any parallel 1 nte rface 

• Expandable from 16K to 64K 

$138 M <16K) 

The Flip Sort™ 

The new Flip Sort"* has all the fine qualities of 
the original Flip Sort™, with some added bene- 
fits. Along with a new design, capacity has in- 
creased 50%, to hold 75 diskettes and the 
price is more reasonable than ever. $19.95 ea. 










The Flip Sort Plus™ 

The Flip Son Pius™ adds new dimensions to 
storage. Designed with similar elegant lines as 
the original Flip Sort™, in a transparent 
smoked acrylic. The Flip Sort Plus™ has a stor- 
age capacity of over 100 diskettes and has all 
the outstanding features you have come to ex- 
pect fro m the fl ip sort Faml ly. 24.95 each 



DoKa 
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CIRCLE 99 ON FREE INFORMATION CARD 




ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
In the index below. 



Free 

3 



87 
32 
100 



IS 
34 

.17 

64 

35,86 
56 

68 

57 

92 
53 
65 
11 
99 
54 



Information Number Page 

Acorn 45 

Active Electronics 137 

Advance Computer Product 5 123 

Advance Electronics 7,2] 

AP Electronics 122 

Boy State Electronics . . , . 45 

Bcckman Instruments Cover 2 

Bullet 124 

Calvert 41 

C&D % 

CE1 14 

Chancy 131 

Chemtronics 22 

C1E 70-73 

Circuit Specialists. 116 

Command Productions 99 

Communications Electronics ..... 2,20 

Contact East 45 

Contemporary Electronic Scries . 52-55 

CPU 137 

CRT 45 

Dactron 40 

Dtamondback 124 

Direct Video 110 

DigiKey..... 128-129 

Digitron 137 

Dokay 138-139 

DTI 22 



81 

6 

33 

42 

51 

39 

40 

76 

74 71 
96 

75 

15,20 

85 

94 
28 
47 
41 
38 
49 

83,29 
48 

93 
66 

24 



Elect™ .29 

Electronic Specialists 121 

Electronic Warehouse 27 

Enterprise Development 110 

ETCO 124 

Elroniv US 

Fircstlk 99 

Eordtiam Radio 31, Cover 4 

Formula in 

Gladstone 101 

Global Specialties 96 

Grantham College of Engineering , . 25 

Haltronit 118 

Heath 23,89-91 

Hickok 38 

ICS 9.28 

Illinois Audio 99 

Instrument Mart 12 

Iwatsu I 

Jameco 126-127 

Jan Crystal 130 

JDR 132-135 

J&-W 103 

KCS/Phillips 120 

Kikusui 42 

McGraw Hill Book Club 107-109 

Mcintosh Labs 43 

MFC 114 

Micro Mart 130 



95 
90 



78 
62 
52 
30 
43 
61 
79 
17 
26 
19 
27 
44 
84 
25 
60 
31 
82 
14 
48 
23 
10 
36 
55 
5 

45 
89 

91 
13 



Mouser 


■■« 


Network Sales 


I" 


N'etvtone Electronics 


.... .10 


NRI 


17-19 


NTS 


. . 34-37 


OK Industries 


.Cover 3 


Pacific One 


44 


Optoelectronics 


92 




43 


Professional Video 


UN 


PTS 


Mis 


Radio Shack 


. 1 2j 




. . 119 


Random Access 


. . 45 


RCA 


45 




39 


RF Electronics 


...130 


Sams Book Store 


15 


Scientific Systems 


131 


SCR Electronics 


.. .121 


SEI 


.. .136 




24 


Sintcc 


40 


Solder Absorbing Technology 


. . 44 


Solder Craft 


...124 


Solid State Sales 


.... 131 




.... 10 




.... 140 


Symmetric Sound Systems . . 


4S 


Teltonc 


. 44 


Tektronix 


5 


Trio-Kenwood 


26 


Video Elcclronics 


44 


VIZ 


13 


VVestech 


130 


Zenith 


II 



1? 



v> 
u 

z 
o 
rr 

H 
O 

LLI 
—I 
IU 

6 

< 

rr 
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$139 



SPARTAN 



Philips Remote 
Cable Converter 



« M*ra toryw tTChn-RUrf • QHW Button*! 
K i loci m (KTufi 1 jft-rftir ftil * EO chima 
iMCI-MS * Pn>ar*nmii!Hi 11™ v & qK m 24 

rVjr LED s^UI C«a * t JY)r.l( Wd.rV.sl rnfffl- 

cy 4 rKJl t*j3 scjii a. ftVttoi lund fl*U 
urlri-ml ' SnwimrtiH irtifrn • tiS&ftKC f-r* 
■jfir * Ujcu&to Id my EmtJ lntvr«n • tint 
yui tamntf wot 



CABLE TV ACCESSORIES 













(*e*np Tnnd In F iTVmfi 



3« 



COMPUTER CARE KIT 

The Preventative maintenance kixjor the 
office and home computer 

ZitaDiitgihoStiK Sown 
tfldKMOtro0**vw£*0 ho nr 




SGL WABER $35.95 

Pfotec! your DG115P 

computer and M11BS 

electronic equipment l6 omteii 
from voltage spikes 545.95 



0C 




WINEGARD FM CAR 
ANTENNA BOOSTER 

n MOB* d 1M (I 

leapUonand Hfenri 

tat d usaeta 



i|i. (apm* car nrtp 
•mot ta 4n fretfer i«kK 
9a£k £ -i ■ 

ta raw ?V 
■■:!j i -r- 



rtftfMcp 

Mafaa tm 



Kkvtnuiks Inc. 



REFURBISHED 
MONITORS 

9", 12", Commercial 
Grade as low as 



6094 Jericho Tpke. 
Commack, N.Y. 11725 



$39.95 



a 



(516)499-9500 



SEMICONDUCTOR SPECIAL 
ECG Equivalent — Thordarson 



TH1J5— n 
TM712-S0O 
rMHS5-2 9Z 
TMI23A— 22 

tMSNH— 4Q 



TMW21- 
TM5075- IT 
TM955M— .80 
TM142A— if; 
TM941Q— 53 
WrWe QiifljMnirs L*3l 



TM5127 H 
TM531— a as 
TMM44— T OS 
TU$455— 53 

TWT45A^- 17 



BECKMAN 
CIRCUITMATE 20 

8 functions and 30 ranges - 
Diode transistor test function - 
auto-polarity, auto-zero, and 
auto-decimal - 10 Amps AC and 
DC Current Capability - Transistor 
Gain Test (hFE) - Conductance 




S64.95 



Jerroid 36 Channel 
Remote CATV 
Converter 

w/orVoff Fine Tuning $94.95 
58 Channel Wireless $109.95 




40 Chan nel VHF to UHF 
[«tf-T;£ Block Converter 

28.95 Ea. 
24.95 4 & up 

Deluxe Version - Features fine luning knob, 
matching X former & 2 cables $38.95 




Mm Older $25 M 

international snipping Ada t COD 2 00 Erin Cue 



niai-nnnte Pl,ceb SnbiEtt KJ change 



MC BAG Ann 
s mciud 



IP "100 

re DO to 2M00 

?51 00 to S0O00 



MtJ'l shipping CI k Add lot MIOOlii 750 M 

lor ntonitpts Si /si (Xt io 1000O0 



10KM Cordless Telephone 

I ,. Model 5500M [modified) 

l^T W25.00 

^3^^ External Antenna required 

^^^ For export use only 



TRENDLINE PHONE 

-Rotary 535.95 

-Touch-tone $45.75 



K 



STANDARD DESK PHONE 

-Rotary S23.95 
-Touch-tore $41 .95 



m 



STEREO SIMULATOR 
FOR TV & VCR 

Allows TV (or VCR) to play through 
stereo system to simulate stereo 
sound $24.95. 



AUTO ALARM SYSTEMS 

Keyless Automatic 

Passive 
-arms when ignition is 

turned off 
-automatic turn-oN and 

reset timer 




2000 Auto Watchman 
-prevents use of master 

keys or (he removal of 

ignition lock to start 

vehicle 

-protects all foreign and 

American cars 




KSO Over IQOOOO 

$4 50 

KM (516) 



Mori Th 
9-8 



$34.95 



Tu WF 
9-6 






